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(57) Abstract 

IH-Imidazopyridine derivatives represented by general formula (I); or salts thereof (wherein R 1 is hydrogen, hydroxy 1, alkyl, 
cycloalkyl, styryl or aryl; R 2 is hydrogen, alkyl, halogeno, hydroxyl, amino, cyclic amino or phenoxy; A is an optionally substituted homo- 
or hetero-cycle; R 3 is a saturated nitrogenous heterocyclic group; and m is an integer of 0 to 3). The above compounds exhibit excellent 
production-inhibiting activities against TNF or IL-1, thus being extremely useful as preventive or therapeutic agents for diseases due to these 
cytokines. 
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- 1 2 3 4 8 8^fciA«>>f ;i/^ftffl**"T5fls^»i: UT 1 --fv^- 1 H 

S£V [4, 5-c] Jr7'J>-4-7^> (Hft£ : imiquimod , >f 
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* [4, 5-c] ^7 'J *«Wt:«4tta:lH- 

5(3, BifSECD-f. S W^-7iP> (IFN)^TNF, IL-lf 

— 7xD> ■ Uit-f- (Journal of Interferon Research) , 1 4i, 8 11(1 
9 9 430 -CtobtiX^Zifi. dtie,«tt«i:(i±<«S-rSftfflT-fe?»TN 
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U4\ R R 2 , AJIRtfmttflitiffifcraftfcfcau R 4 (izkl^iH 1 , 
^;mdr^*;i/^-;i/», ^y^)\y^^i/ti)^-)V&, gjft***ut* 

t^^tisfm i H--r ^Vfu v>^«^ xtt*©n#Jitt£ti3o 

*«iB©»=©»ttfc:.fcftfck flyfB-^^ ( I ) (II) T^ft* 
£fc, »J©Sj£fre>fcJU tuEB-iSit (I) St>* (II) T-*$JxSfo£«!lXtt£ 

t afss n s * i: i: x at? EH^ttiK * ft s • c ©EHfc^ 
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m&l&, KrtUfcttS'ay*, ftttSB&£tt&J!l [SB^«EI (0H*K* 
^ifllttS-Jfil, BSMfi, ^t$Jfo«M'i^) , gBMEM^ (0>J 

mm&mm) , tn^-r^m, vj^h k—>x, 

^f>tSiJ0MA^(i, ±IBEIg©^©fcto©Bii-sB-)K^ ( I ) (II) 

(I) M (II) -t^^ttS^tlXfi^S^^tl^^ti^^cD^cD^I^Xtt 
tz, SUIB-^^ (I) &t>* (II) -e^^ti^^h-^tlXti^ii^Wtg^^ti?)^ 

©n^w^^^bT^M^^H^ (tnf) m^mm^m >^-o^ 
*>-i (il-i) mmmnft*%w^ *i% 0 

MT, *%,W(Dmm-f&& (I) RV (ID (D<b^t)^-3^T^WtM-r 

stfx buib-ussc (id -cmzti&ibsm&s mi-^ (i) -t-^ti&ft,^- 

TV^^^m^LT^So i>^t&, #fP£<D$5[attM!B-|&3:it (II) T** 

huIB-8S^ (I) (ID tfcwt. R 1 , R Z RUR "H^M7)^^ 
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7*7^l>fi, -i 77"?7H, sec-7*^;H, tert-7*^;i/Ss, n-^7^;i/S, -f 7^ 

3-f'Jv;i/», 4 - £ u 3-t:uy^-;bS, 4-eu*'v-;i/ 

2-7'j;H£, 3-7'j;i/^, 2 -^x-;i/*, 3-f-xx;^, l-f 
pij;H, 2-epu;i/S, 3-fDijjH, l -- f 5. try 2-f^£* 
v 'J 4 — r $ *V ;u£, l - £ 5 v* u 3 - e v y 4-f 
7V'J;i/S, 5-t7v*u;i/4 2 -Th^r-y-v A-Jr*Vv v )\<m, 3 
v^r+)-v v*VJ 5 --f >J;H, 2-f-r 

V*U;i/^, 4-^T^U;i/», 5-f7VUil/S, 3-fVf77'J;i/S, 4- 
7^7*7" 'J;i/», 5 ->f 7^7*7" 1,2, 3 - h U 1 -- f 

1, 2, 3-h'J7V-;i/-4-^M, l, 2, 3 - h 'J7^-;i/- 5 

-^S, 1,2, 4- h y W-;i/- l 1,2, 4-hU7*7-;i/ 

-3-^;uS, 1, 2, 4 - h 'J 7*7*-;!/- 5 -J l-rh7V*'J;H, 
5-7-h^7*U;i/^, 1, 2, 5-f7y7V^-3-^H, l-f>KU 

ly*?^-?, s^mm^tfm? e>tu r 2 t^£*i3 ii* L<i£2{[a©s&*£ 

iLt*i^7^yi}:iTil 0'U«, 7^;l, ^7^7^S, x^ut* 

Ul,n-7D t';i/7US, -< 7 7*0 fcVl/T ^ yg, v7o7 , Dt:';U7 > ^ 71, 
y^P7fJI/7U«, y?D^>^7^1, D^v^T ^ y" S, v 

^f;i/7'^i, yifjV7^S, Txuy», t'jy;i/7UI ) 4-fU 
v^M^l/T*^ y"S, ^>yJV7^S, p-/h*y^>y^7;;l, v^7 
s;;b7*~ ySlltfW^tu R 2 T-*£*i3iftt7 = smtLzii, 1 
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-r^ji?-^!, i-^Hff-y=;i/*, l-tn'j^-^S, e^u^y*. 
d-ih-i, 4-y7^t>-i-^;H, wjyl, 4-f-^^;i/*u 

hu1B-«S^ (I) S15 (ID (CiJ^Tx ASfC^*ii4BI*Xtt**Sli:U"C 

h-7v>ii, fD-^sl, f7v-;m, **W-)m, 7W> 

V7^H, sec-7^-;i/S, tert-7^;i/^, n-^>^;i/S, ^V^>f;H, * 

{is #'Jx.l£s / h*^, xh3^>^, n-7P*'^>g, ^V/o^^^I, n- 
7h^>3£, -f 7 7h*:>S, sec-7h**/^, tert-7h^>£, n-^sl-fr* 

^v^>f;vt^^i, ^t^>fw^yS, n-^vju**^*^ 

2-yy'J> f -;ua, l-T*i3-V=-)Vm, 3-7 

2-ta | jy-;n, 

h*o- lH-7ft>-l --Obg, ^*tffc KP- 1 H-7-t? t>- 
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-THft>-4--f;i/a J ^tHP-lH-1, 4-vy-tff>- 1 

/sdritt KO- 1 H- 1 , 4-y7-fe'f>-2-f;i/a, 
H-l, 4-i^7-Bli>-5-'f^S, ^kHD-lH-1, 

-^^l/tf'j-ji/g, 3-^^-^;i/^U-;i/^, 4-^^^;i/*U-;i/*, 3 

->f V^r-b-V'J 3-fVf7V"'J^-^i, 1, 2, 3-hUTV*U 

i;>-4-^;i/», l, 2, 4- h UTv"uy>-3-^;ba, l, 2, 5-?- 

7y7V U >-3-^;l/S^^W^tL. #g:Li**2:L-n±. 0iJ;Ll£> 3-£ 
^US^S, 4-t^uy;bS, l -t^^x^g, 2 -K^7i?-;i/a, 3 

-fD'Jy'-^i, 2-T-fe*^^-^S, 3-TH?^vx;b«, 2-^;u*yx 

2 -M^;i/*Ux;i,^=f#W £ftSo 

y^DD7t?M, h 'J ^□D7tf;Hfi!» s ftff.^ R 4 t-^n57;i/ 
n*->*;b#=;u*i:U-Cttx m*-&. * h *«>*;i/#x;i,S, ih+S'W* 

-f V7h*-*>*;i/s!?— sec-7" h^i/*;u^-;i/S, tert- 

t-OWS", n-T'f-;!/^^-*^^^ *-f vyf^ftJb'i'/^'f ^36, sec- 
7?-;i/*-:**;i//*; : E-f tert-7*^;i/^;t*;uA^;i/S^#w £>tu R 4 
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©sn/^Miibt^ ±iEt-^J^tfc^3<. ft cam/ 

*«W©ffif3B-«S (I) fiV (ID feS^atzo^T rg^a 

&©-?*>£<, ■ft*©ffl»Stf««tt1$fcR3£3ft1\ 2 fiJil±©B**tfSp 

&*m=?, Afkm^owfym?. M-^m, n-rot 

;i/S, ^V7DtM, n-y^;i/S, >fVWi, sec-7*?-;i/£, tert- 7*3^1/ 
^, n-^>f/H, 'fV^^fJl'S, ^.^>f-;i/&, n-A^ryjl/If(D7JV^ 

-<V7*h*2/*, sec-:7r tert-7 h *«>*«?© 7 

n-7D^7^S, ^V7D^7US, y^D7Dt!Jl/7US, S>7D 

7>=-y^, yiW;;!, 7-'j;», eus^r^ y 1 *, ^>s;;i/T*7 

t h* 'J ^7^«, h U 7xzjmw^ ;SfofilS^itU^7^ 
y-S, r-fef^*, 7ntt^«, n-7*f-u;i/», ^V7*^u;i/ 

g, ^i/'ijji/S, ^vai/U;i/S, tr^o^u*. 7Wo7tf;H, 5? 7* 

h u 7 □ □7 ? -irf-;i/Sl?©T;u*y -f ;i>*x / h ji^i x h 
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tert-^h^r$/*;u^-;i/S, n-^>f-;v*+^*;i/^-^S, n-^*$/;i'* 
tj ;u ^ - ;i/*^<o r ;i/ d * S/ * ;i/ # ^ > 5/ * » *' - 

^;i/*;uM*^-f sec-^;i/*;w^-f tert-T^i/^i/A-^-oi/*^ 

P - Wi/x>x;i,*x;i,fi, p-/ h*S"<>-if>;ui/*x;i,g, p-?;i/:*P^ 
y;M?-;i>*, 7;i/7'j;n, h u 7 i-jm^SI©77MjH, -hp 

*«W©BiilB-iftiC (I) Sl>* (ID -C^£*i*fc£ttt±N ^rl^CT^ 

*»w©iie-jfts (i) st>* (in T?s*n*fts^«j©tts »£u<&3m 

a»>fls**», mm, mm, mmmomst^ mm, ru^x-y^, 
mm, $&, %wm, ?k>i, 77^, ?x>i£, 
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=im*k, %m, *2>xfr*>m, *.?>x)i*>&, 

p-Wi/x v>-r;i#, 10-*>7r-^*>i, ffiB^, * 

^T'j>^, y;u3>ii, -Df>i, h'j7;WDifi, £&§K$©*rftK 

**flli©ffllB-lR* (I) (ID -ZmZtiZibG®*, Wil«t5 
*%W<Dmm-&& ( I ) RXf (II) T-^Sti&fc^Xfci:*©^* 

(1) 4-^dd-1- [2 - v;i/) xf;i/] - lH--f 5. *V [4, 

5 -c] *y u> 

(2) 4, 8-v^od- 1 - [2- (4-K^'jy;P) - lH-'f ^ ^ 

[4, 5-c] u > 

(3) 4-^oo- 8-^f-;b- 1 - [2- (4-£^'J^;iO xf-;u] -1H- 
W [4, 5-c] 3V U> 

(4) 4-?DD-8-^h^>-l- [2 - (4-fc*^U S^lO xfiV] ~ 1H 
— f [4, 5-c] *y U> 

(5) 4-^D-2-7x-)l/- 1 - [2- U-fc^'J^l/) xf-;i/] -1H 

[4, 5-c] =*V U> 

(6) 4, 8->>^DO-2-7i-;b- 1- [2- (4-b'^'J^^) xfM 
- lH-^f^V [4, 5-c] ^7 U> 

(7) 4-^DD-8-^f;i/-2-7i-JH 1 - [2- (4 -fc'^U^U) x 
*■;!/] -1H-4 [4, 5-c]*>"J> 
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(8) 4-^oo-8-^h^rv-2-7x-;i/-l - [2 - ( 4 - 
x^;b] -1H-^^V [4, 5-c] *y'J> 

(9) 4-*DP-l- [2- (4-f^'J^;b) -2-h'J7MP/ 
f^-lH-^^'V [4, 5-c]*7U> 

(10) 4, 8-v*pp-i- [2- (4-t:^u^;i/) - 2- h U7;i/ 

tP/f^-lH-<f [4, 5-c]*>";> 

(11) 4-*pp-8-/^;1/- 1- [2- (4-f^U^;i/) -2-h 
'j7Mo^f;i/-iH-^^v [4, 5-c] u> 

(12) 4 -*pp- 8 -/» [2- (4-t^'JyJl/) x^;i/] -2- 
bV7)l*n*3-)l- 1H-^ ^*V* [4, 5-c] *J 'J> 

(13) 4-*op-2- (4-^f^7i-jl,) -1- [2- (4-£^U^;iO 
xfiH -1H-^^V [4, 5-c]*y'J> 

(14) 4-* no- 2- (4-^ h^ri/7x-;i/) - 1- [2- (4-t^>Jy;i/) 
xf;i/] -lH-'f^V [4, 5-c]*yU> 

(15) 4-* PP- 2 - (4-7MP7x-^) - 1- [2- ( 4 - K"*U SW) 
x^-;i/] - 1H--T =• *V [4, 5-c] *J U > 

(16) 4-*pp-1- [2- (4-£^U^;i/) - 2- (4-h'J7;i/ 
to/f;i/7i-Jb) -lH--f^V [4, 5-c] *y U> 

(17) 4-* pp- 2- (2-7U;i/) -1- [2- i^M 
- 1H-^ ^**V [4, 5-c] *7 >J> 

(18) 4 -*pp - 1- [2- x^-;i/] - 2- (2-f-i=;i0 

-ih-^**v[4, 5-c]^y«;> 

(19) 4-*pp-2- {2-4 ^*'v >j;u) - l - [2- (4-f^u x 
^;b] - i H-^ [4, 5-c] *y v> 1 

(20) 4-*pp-1- [2- (4-^'jy;i/) xfjb] -2 - (2-f7V'J 
-lH-f^'V" [4, 5-c] *y U> 

(21) 4-*pp-2- (5-/f-;i/-2-^i-;u) -l- [2- (4-f^'J 
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it*) - lH-^f [4, 5-c] *J >J> 

(22) 4 -?dp - 1- [2- (4-b'^';^;i/) x3^] - 2- 
-1H— TS*V [4, 5-c] *>"J> 

(23) 4-^^;u-2 -7x-;b- 1 - [2- xf-;i/] -1H 
— f [4, 5-c] 3V V> 

(24) 2- (4-7WD7xz;H -4 -/^Jl/- 1 - [2- (4-K^'J^) 
xf;i/] -lH-^^'V [4, 5-c]Jf-y'J> 

(25) 4-^^;!/- 1- [2- x^;i>] - 2- (4-h'J7;i/ 
tD/Wi-^) - 1H-- f [4, 5-c] *y»J> 

(26) 2- (2-7'j;v) -4-^;i/- l- [2- (4-f^'J xf-;i/] 
-lH-^yv [4, 5-c] 

(27) 4-/f\rt/- 1 - [2 - (4 -h'^'j x^;b] - 2 - ( 2 -fx-jb) 
-1H-^^V [4, 5-c] >J> 

(28) 2- (2— fS*VU;iO -4-^^;u-l- [2- (4-txiJy;b) x 
^;u] - l H — 3. #*v* [4, 5-c] 

(29) 4-^^^-1- [2- (4-tWjy;i/) x^;i/] -2 - (2-f7V'J 
-1H-^^V [4, 5-c] 

(30) 4-^^;U-2- (3-/fJV-2-fx-;i/) -1- [2- (4-b'^U 

x^;i/] -lH-^f [4, 5-c] U> 

(31) 4-^f-;i/-2- (5-*^-2-^xx;u) -1- [2- (4-t^'J 

x^] - 1H-^ [4, 5-c] *y 'J > 

(32) 4-/*-;i>- 1 - [2- (4-^'JyM xf;i/] -2 - (2-fP'J;u) 

-lH-w [4, 5-c] *y g> 

(33) 4-^^1/- 2- -1- [2- (4-^^'J 

x>;i/] -lH-f^'v [4, 5-c]*/'J> 

(34) 4-y*OD- 6 , 7, 8, 9-f h7tFD-2-7ix;i,-l-[2-(4 
-t^Jy/l/) x^;u] -1H-- f [4, 5-c] *v u> 
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(35) 4 -7 do- 6, 7-yt h*D- 2-7i-^- 1— [2- (4-k'^'J^ 
)l) x^;i/] -1H--T [5, 4-d] ^>7p^>7 [b] t'Jy> 

(36) 4-^PD-2-7x-;i/-l- [2- (4-f^'J^;b) x*-;i/] -1H 
-4 [5, 4-d] ^xy [3, 2-b] f'Jy> 

(37) 4 -7 od- 2-7x-;i/- 1 - [2- (3 -fc^V xf^] -1H 
-4 %W [4, 5-c] *7 U> 

(38) 4-7 od-1- [2- ( 2 -^E;i/*U-;iO xf-;H -2-7i-;v-l 
H-> f ^7'v [4, 5-c]*;»J> 

(39) 4 - 7 o p-2-7x-;i/-l - [2- ( 1 - t'^v S>x;i,) ifjl/] -1 
H-'f [4, 5-c] =WJ> 

(40) 4, 6, 7, 8, 9 -^>^dd- 2 -x 1 - [2- (4 
-f^;i/*'J-Jb) x^;u] - l H--f 5. 7*v* [4 , 5-c]^'J> 

(41) 4 -7 od- 6,- 7, 8, 9-Th5tPD-2-tHD^^-l- 
[2- ( 1 -^7yrji/) x^;i/] - 1 H--f ^7*V [5, 4-d] y^D^ 

7-* [b] fU^> 

(42) 4-7oo-2- (3-/5 L ;i/-2-f-xx;b) -1- [2- (4-f^U 

xf;H -IK-4 ^ TV [4, 5-c] *7 V> 

*#5W©KiiB-iKit (i) xtt (ii) -e^snasMBft 1 E-4 XWWV 
fta (i) rfr^n^ih^mz-D^x^mzmmr^tK ^n^o^a* 

CSKIB-iftiC (ID T*<*ftMs£to#S£3ftTV>S£fctt£ilH'C*3« 

*«6Ml©^ai:lttt, 43PW3-2 0 6 0 7 8^Xlix 
-vh*o> (Tetrahedron) , 5 1#, 5813ft(1995 4f) £M*3ftT^* 
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(IX) (X) 



U R «R 1 fcPI&it (fcfcU 7k»»ftMi<) **U R 3 > m&^A^tifu 

HP*.. iglC^ttt, -J&iS; (III) -e5*£ft*fc^*tt**BUMf©# 
STXH:*#«Txa«K^««SK«©- h PftdflSffl^Tx O'Cfrb 2 0 0°C 

©p^sj©-r%ctc«tt). (iv) ©fls^tosaa a. 

lg2£33Vvtfck -jRSC (IV) ©fc£&£»ifcfi*fb8L 0flx.fc^ 

h;i/x>«<o«f«|0#STXtt*SffiTt:s 0 o Cfr£ 2 0 0 °C ©!!!]-<:* - 
^fclj;'), -«5$ (V) Ofli^&^SCliitfT'^So 
M3 Cis^-cfcfcx -JRiC (VI) -c^^FtiST^ >i:-«!^; (V) ©fb^ft** 

mt> 'J ^'A^Ott360#?£TXt±*#€Tt:, - 1 0°Cfr£>&i£©jgM£©ll 
3di:£J:tK (VII) (Dit&VnZm a- £#T* 

ii4c*uTit -naa (vii) ©fli^*aii3Eta7c^x «itf < ^ 
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umzmThLT, (VIII) ©<b£t)£f#3c£:#T£3o 

fc7c£*fcti\ 7K, ^*y"-^, x*y-;i/, x h 5 b K □ 7 v >ifflSlXli 

IflSlC^Tlix (VIII) (Dib&Wit, M-f&A (XI) , (XII) X 

li (XIII) 

R »' C (OR) 3 (XI) 
R 1 ' COX (XII) 
(R''CO) 2 0 (XIII) 

(iWs R(M7;^M$iL, XiiAn^>Ji?*SU R '' {±R 1 hlpl 

^ (fc«U zkK**»<) ) 

(±##£Tt, 0 o Cfr*> 2 0 0"C©H"CfiJfc1 r SC:fclC«fc!K HttS (IX) CDit 

T.®5£ttt>Zl5mtLXs Ig6t*^t-8a (VIII) ©<b£tli:> ft© 
HR5S (XIV) 

R'CHO (XIV) 
(S** R !±R 1 h^iMM (fcCU ^*1"o ) 

T'*£*i31b£«x 2, 3-^7nn-5, 6-y*y7;-l, 4-^>V* 
/>©#£Tx r-bh-h'J;u, 1, 4-y**tf>, rh7th'D77>f0 

o p> jg«E©aaEaK©H-e£is-r a - t «t t> x -tts ( ix) ©<b 

Xx Ig5XttX«6fc:fU>a#fci:L-t\ Ig 7 tcfcl^T mISHBS (VIII) 
©fc£fc £&©-&:£ (XV) 
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R ''CO OH 



(XV) 



2 0 0°C(D?3-ZELfotZ>Ztiz£ -)&S (X) ©fh£tl£t#£ Z h#T"#s 
SC. -IRS (X) t£^TR 5 #7Kg?S£STt§£s li8CilMl§W 
-J&S (IX) (Dlb&ynZmzz.t&tZZo 
i&mitEifc&. HRS (X) (Dfc&VnZ&mtfotT, R 3 T-^^ti?>gain^ 

g^rn^sns©^^* (ch 2 ) m mz&&Lti:^mmm?Z7)\/t> j 4 ^« 
jfcUTttifccj; tj^arsciit^o, r •**«*js : F-c»s-«fi!S; (ix) © 

*3gWfb^»©&2©£j$&T*fcJ:, -IRS (VIII) ©fb£^£> hU*xy> 
x*>, 1, 4-V**y>, rh7hFD77>, N, N-y^^tWI/A7 
!K -IRS (XVI) 



(S4\ R 3 , R 6 , mSt>'AH(iB5^i:l5l^?:^1-o ) 
*$8iUHt£fc©f£3©£$Src-fcJu R'" i:L-C/f-^f-**f««i**ifc7'J 



R 3 — (CHa), 




,OH 



(XVI) 
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-Jl/MliSilUitS-K (IX) ©fc^ftlfc. MKHSUTR 3 T-^£ 

n*iS*n£S*«*fca©i*&-ts (ch 2 ) .ging^ufc^sausi*^ 

«fcgCjfci;Tx S&t<^J&&M?-3^(3J;^ (XVII) 



m, MB^mmi- b 'J 3®3^g£ft>)^AII©l£fl:£tJ£ffl^T v a#2© 

fctfvU^A, Qi^b;bx-^A^©$HbS»J£ffl^T, ^"ftl^K rh7tFD 
7^>, 1, 4 -v**+>->, 1, 2-y^DDi^>, T-feh> 

5 c i: J; t) JSUtt s c: t * § o 
*f5WflS^©^4©^^T'ttx R 2 ««^T-fe^-K (I) ©<b£ 

fcJ&TZ>Zt££t), R 2 #7j<i£«T-&£-i&3; (I) ©<b£tl£f# ZZt&t: 

-MM&mtLxtt, mm. ^m, mm, mj7;^d«i©» 



R 3 — (CHa), 




(XVII) 
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(I) £Kb£tk XliR'^^S^R'tfR'"^^-^^ (I) ©<bi§r»£ h 

x;i/*x;u^&j^^-a:Tf#^tiS<b^t)J:, ^o^Wb^JS ($Jxfc£s 7^{b£ 
■J^A, 7^{b^h , J^A, 7'yfbU^^A, ^b*'J^A, *fb^h'J^A, 
3<Mb£U>y-A, 3>Mb^- h u ^A^g) v/^;b7;i/*dpv K, N, N — 
j?^f^*;i/A7 5 KXttT-fe hx h u;^0^7*d h *<b 

8-777> - 6*©ffiHSf»ttl«l0#4flETXI±*^4TtN 0°ca»e>ig&©» 

T% R '#R ''t&^HftS; (I) ©^tl^SC^^T-^So 
*^0J<b^©m6(D^^T'{i. -flSiS ( I ) «K R 3 #l$*gT6 (CH 2 ) 

^ (ch 2 ) m mz^\,^m.mm^tm^^titzm\^wmm^hi> 

xf;b, ig{b/^l/>, 1, 2-^7ppx*>, l, 4-^tf*tf>, 
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St, BHM&tfs lit L-tfct* ^Jx(i\ * h U »J ->a^c7)t;u£ >J£JR, 

•mistkttJU/bA&VTfrti 'J ±S&JR©*IMbftk KSffiXttiRit* 

StokilTcfiJfcHU /^s^Aft*. v*--*^, ;^-;i/7>xit^ 

©7;i/n-;HSx x&c:ti?>©igitn3*I<K JgK3F©&©#£TXti#£ 
Mfr&££©»ffiSft©fH-C, ?Eipf)2 0 0 kg/cm 2 ©JE^fff-5 

*««Bfli^«i0fS7©^fi6i6Tt±, R 2 ^m^^tfe^-^ (I) ©<t"£ 

«7A3?©Jfi£©#&T> N , N-i?^f;b*;i/A7^ HXttWi/x >$©*&© 
#£TXI±##£T£, 0°Cfr<=>2 0 0°C©Pa-CS*&-rscii:t:«fcD. R 2 #M 

ms^WLT*) i^^iy+^as-c**-^ (i) (Dit&mzmzztwcz 

o 

^wit-sworn 8 ®^^T'(±s $ 7 ©-£$&£ ct o f# e> nfc r 2 #bbui 

^±t(; N n, N - y / f A7 ^ Xli h il/x >f ©McD#STXii## 
£T£, 0°Cfr& 2 0 0 , C©F£TRJ&-f R 2 #7^y^T*fc3- 
IKS (I) ©fc#8j£f#Sc:h#T#So 
*«^fto*9CD^)SiSTIi 4 R ^^^T-feS-^ (I) ©ft£ 

r U «7AS|©Ea©#4TXI±##?3ETt, yK> n-7* 
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>^©&&©#£Tfc^«#£T. 2 0 0 "C^F^Tr^EXttiPS^ 

ffTtfij^-rsifctAOs -«s$ (i) *k r 2 # if@*> L<&2{i©gins 

S (I) <7Mt£$)£. aiaft«««IE*fflV>»ttia7c-r4cat:«i:Ds Xtt. R 
2 # p-* h*i"OVK7* yg-efc&{b£ti£x RSffllrVtlK«JfcEJ&"ta;: 
fc£«fc»K *ft*ftR 2 St- (I) (Dib&Mttmzztv-c 

fcfflV^Tx mBE*e» 2 0 0 kg/cm 2 ©E 73 T-fT^-^^T'^^o X. Rfcffl^fclK 

;-)im<DT)io-)im. JHb^*-i/>, l, 2 

-^nox^>, l, 4-i?**Vy, Tf7hh'P77>, h;ux>, N, 

^>^*^>^^-©SSTXH:##STt, JftR, SIR, h'J7;i/tnftR, 
h ij7;i/tD^^>7x^>^®i^ffll\ 0°CA^ W©ii^^©P^T-tf 

fcfcWfc^fc©* 1 lcD«t-tts -HfciS (I) <K R 3 ^x^u>s;^^ 

>smzm&&tLT%T%ffifa^m&Mim'?:&z>ik&®*^ *r, jsa;** 

R, p-h;i/x>>ui/*>R, £R, »R^©R*ffl^Ts Jfifls^f- 
U>, 1 , 4 rh7tFD77>, / x*y-;i,, n- 
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£STX&##&Tl^ 0°C£>£> 2 0 0°C©ll3T*£Jfc£-frS£fc£<fc !k 
(I) R 3 A s ^^va$im»htTWr^.fiSlD^^1*«IiST-$)?)^ 

* IPJMb i§rt)©t! 1 2©^^riT"(i, fgl 1 ©£«££ ^f^ftfc-J&iS 
( I ) 4\ R 3 ^^JpvS^M}i«i:Li:^1-S^^^^*JiST-fe?)^ 
tJi:, 'fc©-«5S; (XVIII) 

R 7 -0-NH 2 (XVIII) 

TXfcfcll^&Tfcs * y — y n-7"D^y-;u^©T;nj-;i/^s 
N, N-y/f;^A7^ F, 1, 4-S>**iJ->, rh7kFP77>Xtt 
h ;ux>^©*Mt+, 0 °CA> £ jgtf£©iBM&©HT'KJ&-r S £ i: £ «fc tK -Hft 
(I) 4\ R 3 #t Kn*W ;ySxli7;^+y^uMM}:lt 

m t % mm^mmfemim-c & & it^m & m £ d ^ # s □ 

*l6t!H<b£*©8 1 3©£jjfc8refck R 2 tfttSRS^-Cft*-*!* (I) ©ft 
mm, #M©»©#£TXtt##4Tt:, 

'tffiT. M*»&»«£©ja«i?affi©H"CSH*a7c-r*ci:C: < fcD, R 2 

^mmit^om 1 4 ©•&$&-?:*&> -tea ( 1 ) ^ r 3 a ( c h ,) 

tc N 5SS&I«3i££^TKf&£-e\ HufB-flSa; (I) 4u R 3 #«<T?> (CH,) 
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WI/X>, t:'J> ? >, -hD^>t*>, 1, 2-i/?uux.#>, 1, 4-^:* 

«M©ii 5(D&f&mT'&, -jft^(i) <k R 3 *««s?-r* (ch 2 ) 

>, $ft* U £A^©J£S©#<rFX&##£Tt, 0°Cfr£> 2 0 0°C©HTS 
fcr* -ttS (I) <k R'ffBJTr* (CH Z ) Ufc^ 

■eTx$H5fli^ftl±> -gBafcHb^T-fctK WfcfcJU Journal of Medicinal 
Chemistry, 1 8#, 7 2 6M ( 1 9 7 5^) ; PI, 3 3#, 1 8 8 OH (19 9 
0^) ; is], 4 0i, 1 7 7 91( 1 9 9 7^) , SPg^fF&FJg 9 7/2 0 8 
2 0^, 3-P-y^#ft&illg2 23124^(1987^) ££B8*£ftTJ3 
D > * *l 5> 131B«© £ & £ft o T BUST § § o $ > -UmWLVibG® K o ^ T tt> 
*©»i££a£##0lt: LTHB«bfco 
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zcDm^bzm&zhzmm-i&a, d) x& (in nm^n^mtaiH- 

m, &m, mm\, mm, m\, ^uvrm, F7^Dyr»m# 
mm. frzummm, mi, tmm, m&mi, &nm, &m\, ft&mm, 

fe«7-fe'J>, v^o=f-;i/, ^u-b'j>, IfitfpSI) #{£ffl£*i£<> 

-B1J: Ltx m4t0. 1- 1 0 0 0 Bg*§j&, 0. 0 1-5 

0 0 mgHJt£ 1 B 10X&&[s]ic#ttT&#t££fc#T-#3o b^>ti). *0) 

Eg££ft£*©T-fci:&Oo 
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tert--7>*S/#;i/#-;i/, Ac : Ms : A $ >Z)l*=-)l, Ts : p- Ml/X 

>X;u*x;i/, Me : Et : x n-Bu : 11-7*7^1/0 

1 

N- h y 7 4 ^>#;i/#>&x-^;i/ 

gSTs ^fV-^3f>Rif^7 6. 5gMhUif;i/7;>8 1. 5ml 
©iM;^7^>7 5 0 ml jgfcfclflHb h U 7i-JW^> 1 4 9 g£3[e]l-:#tt 
t $2n U 1 6 B$ B L fc o " Ki&?B£» £ * * J a £ x J£fb ^ ^ 1/ > T-ffl m L „ 

-x;ut-»lt l 8 4 go&StfetSUfc&fco x^y-;i/3tpe>S*SSU-c, ik 

£14 7. 5- 1 4 8. 5T©»fe7*UXM£||£f#fco 

^mfrttm c 27 h 29 no 2 
mmm c, 81.17 ; h, 7.32 ; n, 3.51 

^fttit C, 81.19 ; H, 7.22 ; N, 3.44 

*#Tx zK^bU^^AT^^x^A 1 0. 6 gcDSaTk'x f7t Fd77>3 

0 0 ml »^N- h 'j7xz;M^-4-t^yy>*^t;>®x^ 

1 1 2 gVM&r h7tFD77>4 0 0 ul Sfc&fcT SST- 4 Mil # 

^^?ilitTf#?)fifctet€ilSI^^^^^-^"t-»bT, 8 4. 2 g©« B B B 
^ifco ^^y-^^S^HltT. ffl^9 2-9 9. 5°C(Dm&^B*mzo 
ji&ftftm C 25 H 27 NO 
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§|g C, 83.99 ; H, 7.61 ; N, 3.92 
mfcm C, 83.79 ; H, 7.74 ; N, 3.94 

NMRX^-7 Ml/ <5(CDCl 3 )ppm : 1.26(lH,brs),1.36(2H,brs),1.45-1.58(4H,m) 

,1.67(2H,d,J=12Hz),3.05(2H ) brs),3.74(2H,t,J=6Hz),7.14(3H,t > J=7.5Hz),7.24 

(6H,t,J=7.5Hz),7.46(6H,brs) 

IRX^^hJl' v(liq. )cm"' : 3416 

-?XX^>7 MUm/z : 371(M + ) 

mm a 

A$>7,)i*>m (N- h ij7i-jMf-;i/-4-txij^) ^;t, 
TktfTK N-F'J7ir;Mfil/-4-^ l J^>^^^HV8 4. 0 g&I>' 
h ij if;V7 5. > 3 6 . 2 ml ©MtKx h7t h*P77>4 2 0 ml i&folZ s i&ik 
^^>X;b*-;H 8. 3 ml £$TUT. 5 . 5 B$E3«# Ltzo frfoUti 

^.^fffco Hjt,^^b>^^^y-;i/©?gMA^SIg^tTs 14^ 12 9. 5~ 
1 3 4°C<DM&7 U XAtt a B B^ffco 
7C*##rfiS C 26 H 29 N0 3 S 

Sllfi C, 71.69 ; H, 6.71 ; N, 3.22 

»fi C, 71.68 ; H, 6.47 ; N, 3.19 
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mm 5 

^*>*;i/*>&2- (N- h ij7i^Mf;i/-4-^'J^) 

HbS: 1 1 1. 5-1 14°C 
7C^W« C 27 H 3I N0 3 S 

SlSifii C, 72.13 ; H, 6.95 ; N, 3.12 

C, 72.03 ; H, 7.12 ; N, 3.14 

^^>x;i/*>^ (n — h •j7i-;^f;i'-4-^ , J^) M-ns o. 

0 ml BIi& 7 0°CT- 1 7^K«#tfeo Siit^ U Sil^llt 
ii»#m^7RL, *g&£@icLfco t#<?>tifc@ft£x x^;-;vJ:n-^> 
S*/P&fllSaUT^ K1 0 3. 5- 1 0 5. 5°C©fefe*£ll£«o 

nmmm c 25 h 26 n 4 

mmm C, 78.50 ; H,6.85; N, 14.65 
•mm C, 78.45 ; H , 6.74; N, 14.82 

#^J7 

2- {2 -TV h'3if-;i/) - 1 -fc^'J v>*;i/tf >$?tert-7f-;i/ 
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2 - ( 2 - b KD#*/x^;i/)- 1 -fc^U 9> ii tert- 73- )l 4 6. 
7 g&l>* h U x^;i/7> 5. > 3 1 . 3 ml (D^7Kx h^th*o7^>300 ml 
(c,7X^T^b/ * 1 5 . 8 ml %m~T LTs^ST- 2 B^MftLfco 

4 . 4 g©aafe^B B H ^tf fco ft^T\ ff^ftfcfcSlltCT v-fb^ h U ">A 2 2 . 9 
g&tfN.N-i^^l/^l/AT^ K 2 2 0 ml £iPXT7 0"CT 4 BSHftftbfco 

NMR*^ Ml/ <5(DMS0-d 6 )ppm : 1. 20-1. 32(lH,m),1.40(9H,s),l. 48-1. 58(5H 
,m),l. 60-1. 68(lH,m),l. 88-1. 96(lH,ra), 2. 71-2. 78(lH,m),3.28(2H,t, J=6.5Hz),3 

.80-3.86(lH,m),4.19-4.25(lH,m) 
IRX^V)V v(liq.)cm' : 2104,1692 

mm 8 

4-tf*V- 1 -f^U hx h U;u 

4-t^';^y > • HMMfi • -7k*0%2 5. Og, ^DD?th-h'J;H 
1. 5 ml StfSM V7D f;i/oi^;ur < > 5 7 . 0ml©rh7tFD77>2 

5 o mi i onsiasatLfco s*fc^^&**L, ttttdflgfaftft** 

* h 'J£A*?8*l£&J!JD*-Cx ffgxf;i/J:/^y-;i/ (10:1) ©«T*ttffl 
>©?g?rC'i$t#LT 15.7 g©$»fe*gg£?§fco 

NMR*^* (5(CDCl 3 )ppm : 2.53(4H,t,J=6Hz),2.91(4H,t,J=6Hz),3.66(2H 
,s) 

I RX^ b;u v (KBr)cm' 1 : 2232,1714 
h;i/m/z : 138(M + ) 
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9 

ill^: 14 7~148"C 
tg*#*HI C 12 H 21 N 3 0 2 

IttB C, 60.23 ; H, 8.84; N, 17.56 

HSfcffi C, 60.08 ; H, 8.63; N, 17.55 

##0|J 1 0 

^^>x;i/*>^ (N— h »J 7i^;Mf;i/-4-^U^M ^;u9 o. 

4g, 3£fc*U£A3. 5 0gM">7>fbth'J')A2O. 3 g©JRzk^^ 
^;i/^;i/^^r-> K 4 0 0 ml Mtt&N 9 0 o CT- 5fiFIIIHtff Lfco SJBS^ftt:* 

* Jin *.t ff»xf^i m u & o ttmrt^Tk t mm&s&fc-c m u 

-;u©*gMfr£>S&Jlb't> 3 8-1 3 9°C©&fe*£H£f#fco 

7C*^«ffii C 26 H 26 N 2 

JHIKii C, 85.21 ; H, 7.15 ; N, 7.64 

1^1 C, 85.35 ; H.7.26; N, 7.62 

#%0U 0(D^«oT, 1 1-1 3©<b£ft£&fco 
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11 


Ph 3 CN^ 


**fe$S&(MeOH-Et 2 0) 

mp,1 58.5-1 60.5°C 

7cm^«f {01 C 27 H 28 N 2 
Hlifil C 85 22- H 7 42: N 7.36 
H&fii C, 85.21; H. 7.52; N, 7.34 


12 


BocN v> ^k s ^CN 


ISfe^UXAtferaOso-Pr.O-n-Heptane) 

mp,48-49°C 

5cit##r fit C l2 H 20 N 2 O 2 
Strait C, 64.26; H. 8.99; N, 12.49 
HHfil C, 64.01; H. 9.24; N. 12.35 


13 




£tfe*SH(iso-Pr 2 0) 
mp,89-90°C 

Strafi! C, 58.39; H, 8.02; N, 12.38 
H&fil C, 58.31; H, 8.01; N. 12.37 



##0"J 1 4 

N-hij7i^M^l/-4-f^'J^>7thxb 1 J;i/2 1. 2 g, 10% 
7KM± h 'J £ A7jQ§rt 1 2 7 ml y-;b3 1 2 ml B5Sffl[* 7 4I}M 

mbtzo tK&T, 1 0%*fiB*&ilD*T**aU *^T* 1 0%?x> 

R?k«g**iinitTpH4'-5tH«EU tfrtii Lfc*gg£«&U zk^^-^ 
-eJI&&#LT 2 3.6 gffll^g^L ^^V-^fcffRxfJ!'©!** 
^SfeSLT, Huftl 9 7- 2 0 9°C (#8?) 0*fte$H*g*»fco 
Tt^l/fffi C 26 H 27 N0 2 

aUfi C, 81.01 ; H, 7.06 ; N, 3.63 

Ml C, 80.85 ; H, 7.17 ; N, 3.70 

#%0U 5 

N - h 'j7x-;Mf;i/-4-t'^U y>^xf;i/ 

N- h 'j7i=JMf;i/-4-.^'i^>»S2 3.6g,WJ>>A 1 6. 
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9gRV9kfcx.?)l5. 0nl©&*N, N-^^^*M7^ K 2 3 0 ml £ 

fcr>7tKD77 >OiB»ilP & t iS^l 6 5~ 1 6 6'C©$fe*§il 

7C*#*Hfi C 28 H 31 N0 2 

C, 81.32 ; H, 7.56 ; N, 3.39 
USttl C, 81.08 ; H, 7.69 ; N, 3.43 

1 6 

4 _^dfv- 1 -£^>J v>T-b h-h >j;H 0. 0g, xf-l/>^U3— ;u 
2 2. 6 g&t>*M7kp- h;n>^>80. 6 2g0hil/x>lOOml)Si 

3) SigtBSMIfcLfc^I/^^-A^A^P ^ 7 -r --£**« LT, 12. 8 

g ©*$&$#£ fffco 

NMRT.^7 h;b <5(CDCl 3 )ppm : 1.78(4H,t,J=6Hz),2.69(4H,t,J=6Hz),3.52(2H 
,s),3.96(4H,s) 

IRX^^h;i/ v(liq.)cm"' : 2230,1094 
V77^7 h;bm/z : 182(M + ) 

###y 1 7 

4-7%; t^JV-n- h ij7x-jM"f;i/^'Jy> 

5 0 il»»ift+t:,4-7s; b*^;i/-N- b U7x-;Mf;v^'J^>4 7 . 
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7 g ©fit7k5P V? b FD77> 2 5 0 ml jgfcfcSrFU £&T*4l$faiK#Ofco 
ttfc«ttl/C4 8 . 1 g©&fe«£^fco 

NMR7^7 WU 6(CDCl 3 )ppm : 1.14(lH,brs),1.36(2H,brs),1.48(2H,qd,J=5, 
2.5Hz),1.68(2H,d,J=11.5Hz),2.59(2H,d,J=6Hz),3.10(2H,brs),7.14(3H,t,J=7.5 
Hz),7.25(6H,t,J=7.5Hz),7.47(6H,brs) 
IR^^h;i/ v(liq.)cm l : 3056,3028 
K^Mt^**^ h;u : C 25 H 28 N 2 

ISH m/z : 3 5 6 . 2 2 5 2 

mm m/z : 3 5 6 . 2 2 5 0 

##^J 1 8 

4- (2-7^yifil/) -N-h'J7xi^fWjy> 
tK^Tx 7k*lby^9AT;i^-9A2 1 . 7 gC&Tk^ h7t KP77>3 
0 0 ml SSi»»* jftftBSt 2 8.1 g©«5r h v h K o 7 ^ > 1 0 0 mlM 
£ii§TLT 3 OMWLfco *^-C*^Tx N- b U 7 i-iMfil/- 4 - 1? 
^ij ^>7 , -b h— h *))17 0. 0 g^^Tkx h7tFn77>3 0 0ul 

^BfeKLs jSKSSiUTl. 4 g fco 
NMR*^ h;i/ 5(CDCl 3 )ppm : 1.18(lH,brs),1.35(2H,brs),1.40(2H,q,J=7.5 
Hz),1.48(2H,qd,J=11.5,3Hz),1.63(2H J d,J=11.5Hz),2.67(2H,t,J=7.5Hz) J 3.05(2 
H,brs),7.14(3H,t,J=7.5Hz),7.24(6H,t,J=7.5Hz),7.47(6H,brs) 
lRX^h)l v(liq. )cm M : 3060,3032 
OTtlvT,^^^ b;u : C 26 H 30 N 2 
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mmm n/z : 3 7 0 . 2 4 0 9 
H^H m/z : 3 7 0 . 2 4 0 0 

#%« 1 9 

4- (3-7^7Dt;i/) -N-hU7i-;Mf;i/^'iy> 

NMRX^ h;u 5(DMS0-d 6 )ppm : 0.95-1. 05(lH,m), 1.19-1. 35(6H,m),1.41( 
2H,q,J=11.5Hz),1.62(2H,d,J=11.5Hz),2.47(2H,t,J=6.5Hz),2.93(2H,d,J=11.5 
Hz),7.15(3H,t,J=7.5Hz),7.28(6H,t,J=7.5Hz),7.38(6H,d,J=7.5Hz) 
IRX^^liV v (liq.) cm"' : 2972,2920 

##0"J 2 0 

2- (2-7^xf;i/) - 1 -f^U tert-^fr 
2- (2-7^h'xf^) - tert-^;i/4 3. 0 

gSt>*5%^7^->AJ^^2. 1 5 1 5 ml SRS5»Sx ^ST* 9 

ttMB^iWbLfc. K&&«!*!I£«*U »«£ift»L-C3 7. 2g©»fet£ 

NMRX^i' d(DMS0-d 6 )ppm : 1. 20-1. 30(lH,m), 1.38(9H,s), 1.45-1. 58(4H 
,m),1.72-1.82(lH J m),2.34-2.47(2H,m),2.65-2.76(lH,m) ) 3.18(2H,t,J=6Hz),3.7 

8-3.85(lH,m),4.13-4.20(lH,m) 

IR^^ h;u v(liq.)cm-' : 2976,2936,1692 

2 1 

1- (2-7;;if;i/) -4, 4 -^b^v^v't'^'J v> 

4, 4 - xf U >J?^«>- 1 - U J? >7t h = h 'J ;H 2 . 7gM3 
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*--y£-;H. 3 ml M*2°/o7> ; E-7/^;-^$l 1 3 ml <Z>Mr££ 

: **y-;i/= i o : 1) -efSMLT, 10. igom&mfc 

NMRX^^ Ml/ (DMSO-dJppm : 1.58(4H,t,J=6Hz),2.37(2H,t,J=6.5Hz),2.4 
2(4H,t,J=6Hz),2.57(2H,t,J=6.5Hz),3.84(4H,s) 
IR*^ h)l v(liq.)cm M : 2956,2884,1094 



■%m2 KDfi&lZfe^X, ##0'J2 2-2 5©{b^tl*f#fco 







$1 t*fc 


22 


BocN. ^\ 

NH 2 


NMR X^HU<5(DMSO-d 6 )ppm:1.02-1.12 

(1 H,m),1 .1 6-1 .50(1 4H.m).1 .53-1 .60(1 H.m),1 . 

70-1 .77(1 H,m),2.56(2H,t. J=7.5Hz),2.75-2.83 

(1H,m).3.65-3.78(2H,m) 

[R X^hJUvOiq.) cm-':2980.2936,1692 


23 


BocN. 

v ^ NH 2 


NMR X^M, 6 (DMSO-d 6 )ppm:1.40(9H,s 
),1.55-2.00(2H,m),2.50-2.65(1H,m).2.75-2.9 
0(1H.m),2.90-3.50(4H.m).3.60-3.90(3H,m) 
IRX^HUl/Oiq.) cm"':1700 


24 


BocHN^^-^ 


NMR ^^^hJU5(CDCI 3 )ppm:1.15(2H,brs). 
1 .45(9H,s),1 .85-2.00(2H,m).2.00-2.20(2H,m) 
,2.30-2.50(2H,m).2.60-2.95(4H,m),3.40-3.60 
(2H.m),4.46(1H,brs) 
IR7.^^HH/(liq.) cm ':3332,1692 


25 


Boc 


NMR T^^MU (5(DMSO-d 6 )ppm:1.39(9H,s 
), 1 .58-1 .66(1 H.m),1 .68-1 .90(5H,m),2.47(2H,t 
, J=7.5Hz).3.1 3-3.22(2H,m),3.68-3.76(1 H.m) 
IR X^^hJUvdiq.) cm-':2972,2876.1696 
]£jfc*j£ "54.3° (c=0.1. DMSO) 
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2 6 

5, 6-- hDfx; [3, 2-b] h'Uv> 

4, 5-^tKP-7-tFo^y-6--bofxy [3, 2-b] f 'J ^ 
y _ 5-^j->2 4 . 8 g&tW^igfcV >8 7 ml 6 0°CT2 41$ 

P^flHfLfco EJfc»£a*U (10:1)© 

MfcJfirt;^l/>i:**>'-<M/ (10:1) ©MT-fflmufco ^bfc*%«f«6 

n -^*-tT> (1:3) ^miammtLtz'y')ti , f^ti^^^u^V^^y^-^ 
SNRLTx 10. 6 g©$*f££§li£l# fco n-^*-9->*»f>IHSSUT, S*J^9 
6-97 °C©$tflfe*£Il£f#fco 

NMR^^ WU (5(CDCl 3 )ppm : 7.61(lH,d,J=5.5Hz),8.07(lH,d,J=5.5Hz) 
I RX^^ Wl/ v(KBr)cm"' : 1540,1368 

h;i/m/z : 248,250,252^,9:6:1) 



##0|J2 6©£i£{CftoT N #%tf"J2 7-3 2 c7Mt^tl£f#fco 



#* 






27 




' N CI 


NMR X^<7h;U<5(CDCI 3 )ppm:7.87(1H. 
dd.J=9.2.5Hz),8.06(1H,d.J=9Hz).8.24(1 
H,d,J=2.5Hz) 


28 


CI 

N CI 


NMR X^HU 5 (DMSO-d 6 )ppm:2.62( 
3H,s),7.78(1 H,dd. J=9,2Hz).7.96(1 H.d, J= 
2Hz),8.05(1H,d,J=9Hz) 


29 




^ N CI 


NMR 7.'<^hJUfi(CDCl3)ppm:4.01(3H. 
s),7.42(1 H,d.J=2.5Hz).7.55(1 H,dd.J=9,2. 
5Hz),7.99(1H.d,J=9Hz) 
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ftfe^la(iso-PrOH) 


ou 


CI 




mo 182-183°C 




N N 


V CI 


Strati C t 39.37; H, 1.24; N t 17.22 




HSIfilC 39 37- H t 1.02; N f 17.25 




Ct 

I 




/Rt*) ci wn^HB^n nexane; 


ol 


^N0 2 






Ou 


^Cl 


SlilfilC, 43.75; H. 3.26; N, 11.34 




H^MC 43.77; H, 3.02; N, 11.44 








JifcltfettEttpKn-Hexane) 




^NQ 2 


mp,94.5-95.5°C 


32 




Ttmfttiife C 8 H 6 CI 2 N 2 0 2 




N 


^Cl 


SttfitC, 41.23; H. 2.59; N, 12.02 




HSIfiSC. 41.12; H. 2.64; N, 12.01 



##09 3 3 

2-7DO-3--hn-4- [2 - (N- h U 7 x -;M ?\>1/- 4 - fc^'j 
x^;i/7S. y] *y 'J > 

- 3 -x hD*y U >2 2. 6 g&t>*h UiW5> 1 3 . 
0ml©N, N-y^fJI/*;i/A?U*6 0Bliit:, zKftHfcftTx 4 - (2- 
7t;xfjl/) -N- b 'J 7 ir.)MfJl/K^'J i/> 2 3 . OgON, N-"^y 
fj^i^7; K4 0 ml »«&»TU ^ST- 1 D#iaflS#Ufco 
#&x*-;u&tfzlc£Jn*.x *rfflbfcilSg£iMiU Sf^xf)^^if;n-T 
;UT-JI»#tTx 2 6. 9 g®ifeg H l^Hfco N, N-y^fMJl/A7^ 
Kfc»||x^;i/©iB«3!pe,liteSLTx ib&2 2 3. 5-2 3 1°C (ftM) (On 

mmm c 35 h 33 cin 4 o 2 
mmm c, 72.84 ; h, 5.76 ; n, 9.71 

IP C, 72.64 ; H,5.80; N, 9.82 

#%fli]3 3©££CftoTx ##0<J3 4~6 0 c7Hb£tl£f#fco 
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R 3 — (CH2) m ^, 




## 


B 


R 3 


m 




34 


CI 


PhsC Ck 


2 


Stfe*S&(CH 2 CI 2 -iso-Pr 2 0) 
mp.1 96.5-1 99.5°C(#fl?) 
5t^l##Hi C 35 H 32 CI 2 N 4 0 2 
lil C. 68.74; H, 5.27; N, 9.16 
US! til C, 68.47; H, 5.31; N, 9.18 


35 


H 


m 'XX 


1 


MfeSSIKMeOH-THF) 

mp,214.5-225°C(#fl?) 

Ttmfttlim C 34 H 3 ,CIN 4 0 2 
Sliffi C 72.52; H, 5.55; N, 9.95 
UStfii C, 72.54; H, 5.62; N, 9.82 


36 


H 




3 


Hfe$Sm(Me0H-iso-Pr 2 O) 

mp,1 76.5-1 83°C(#fl?) 

TtfUtttfrfit C 36 H 35 CIN 4 0 2 
Saifil C, 73.1 4; H, 5.97; N. 9.48 
H&fil C, 73.33; H, 6.04; N, 9.36 


37 


H 




Z 


Hfeig^(MeOH) 
mp,1 28.5-1 29.5°C 
jtmfttirm C 23 H 2S CIN 4 0 2 

ggg iH. U t DO.U 1 , n, O.yo, vi, 

13.19 

HSjfit C, 64.96; H, 6.03; N, 
13.27 


38 


H 


kX 


0 


3tfeS£H(AcOEt) 
mp.199-202°C(#f#) 
Jtmfttiim C 19 H 23 CIN 4 0 4 
lit C, 56.09; H, 5.70; N, 
13.77 

UK fit C, 56.04; H, 5.69; N, 
13.77 
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BocN 




NH 




W N 



N0 2 



CI 



## 
m 


B 


W 




39 


CI 


CH 


ftfeHSIKMeOH) 

mp,1 89.5-1 90.5°C 

Ttnfttt fit C 21 H 26 CI 2 N 4 0 4 
Straffl C, 53.74; H. 5.58; N, 11.94 
HSMi C, 53.61; H. 5.55; N, 11.67 


40 


Me 


CH 


fl«fe*Sa(MeOH) 

mp,185-186°C 

Ttmftffife C 22 H 29 CIN 4 0 4 
Sllii C. 58.86; H. 6.51; N, 12.48 
HSfcfii C. 58.72; H, 6.60; N, 12.39 


41 


MeO 


CH 


ft«fe*SS(MeOH) 

mp,1 83.5-1 84.5°C 

5vm#tirfe C 22 H 29 CIN 4 0 5 
Strait C 56.83; H. 6.29; N, 12.05 
HSHil C, 56.90; H, 6.34; N, 12.05 


42 


H 


N 


Hfe*Sla(AcOEt-Et 2 0) 

mp,1 57.5-1 61 °C 

Jimfttiim C 20 H 26 CIN 5 O 4 
Strafil C, 55.11; H. 6.01; N, 16.07 
HiUfi C, 55.18; H. 6.10; N, 15.86 
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N0 2 





R 2 


R 3 




43 


CI 


BocN^N 


ftfe*S&(AcOEt-iso-Pr 2 0) 

mp.133-134°C 

TC^tfflHS C 2l H 27 CIN 4 0 4 
SHIfiS C, 57.99; H, 6.26; N, 12.88 
HSfcfii C, 57.99; H, 6.34; N, 12.85 


44 


Me 


BocN'^l 


Hfe&£(EtOH) 

mp,138-138.5°C 

Ttmfttii fit C 22 H 30 N 4 O 4 
SUfiS C, 63.75; H, 7.30; N, 13.52 
USSfil C, 63.70; H, 7.49; N, 13.44 


45 


CI 


a 

Boc 


ft tttfc bb( AcOEt-n-Heptane) 

mp,1 48.5-1 49°C 

TcfUttflrfit C 21 H 27 CIN 4 0 4 
SUM C. 57.99; H, 6.26; N. 12.88 
Paw 111 C, 58.04; H, 6.27; N, 12.87 


46 


CI 




Hfe*S&(iso-Pr 2 0) 

mp,121-122.5°C 

5cm^*ffiS C 2l H 27 CIN 4 0 4 
HUffi C. 57.99; H. 6.26; N. 12.88 
HSIIi C 58.04; H. 6.32; N, 12.82 


47 


CI 




ft fe^'J X AtfcH(MeOH-iso-Pr 2 0) 

mp,155-157°C 

Tcffcttflril C 20 H 26 CIN s O 4 
Saifil C, 55.11; H, 6.01; N. 16.07 
H^fil C, 54.92; H, 5.89; N, 16.00 
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m 


R 2 


R 3 




48 


CI 




Itfettft(MeOH) 

mp,1 76.5-1 77.5°C 

Tbmfttiim C 20 H 25 CIN 4 0 5 
Stiii C, 54.98; H, 5.77; N, 12.82 
HI!® C 54.85; H, 5.76; N, 12.86 


49 


CI 




Hfe^^ B s a(AcOEt-iso-Pr 2 0) 

mp,150-150.5°C 

Ttmfttiife C 21 H 28 CIN 5 0 4 
Sara fit C 56.06; H. 6.27; N, 15.57 
H&fit C, 55.92: H, 6.19; N, 15.59 


50 


Me 




fffe*Sal(AcOEt) 

mp.151-151.5°C 

Tcttfl-flrfit C 22 H 3 ,N 5 0 4 
Strafii C. 61.52; H, 7.27; N, 16.31 
fUfcfil C. 61.33; H, 7.14; N, 16.29 


51 


CI 




Stfefcfc&tfaKAcOEt-iso-Pr.O) 
mp,11 9.5-1 23°C 

Ttmnmm c ib h 21 cin 4 o 4 -i/4h 2 o 

atifil C, 54.41; H, 5.45; N, 14.10 
Hlfcfii C. 54.60; H, 5.45; N, 14.19 



R 3 "(CH 2 )_ NH 

1 N0 2 



N CI 



## 
m 


R 3 


m 




52 




2 


(AcOEt-n-Heptane) 

mp,121-123°C 

TCfUMfit C 16 H l9 CIN 4 0, 
Strafl C. 54.78; H. 5.46; N, 15.97 
Hg&fil C, 54.70; H, 5.51; N, 15.93 
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53 




2 


ftfe&ltCMeOH) 

mp,123-124°C 

Ttmftttm C, 5 H 17 CIN 4 0, 
SSfcfiS C. 53.50; H, 5.09; N, 16.64 
HSifil C, 53.44; H. 4.94; N, 16.60 


54 




3 


H*lfe*SH(MeOH) 

mp,163-164^C 

TtmfttiilS. C„H 19 CIN 4 0 3 
SHIS C. 54.78; H, 5.46; N, 15.97 
USUI C 54.79; H. 5.36; N, 15.95 


55 


Ok 


2 


ftilfc&IKMeOH) 

Ttmfttife C„H„CIN 4 0 2 
9lttt C. 57.40; H, 5.72; N. 16.73 
H&ffi C, 57.23; H, 5.75; N, 16.74 


56 




2 


Hfe*S^(iso-Pr 2 0) 

mp,102.5-103°C 

jtmfttirm C l5 H I7 CIN 4 0 2 
San til C, 56.16; H, 5.34; N, 17.47 
USefit C, 56.14; H. 5.37; N, 17.41 









57 




(iso-Pr 2 0-n-Heptane) 
mp,96-98°C 

Ttmftttm. C 20 H 25 CtN 4 O 4 
iil C, 57.07; H, 5.99; N. 13.31 
HSlfit C. 57.04; H, 5.92; N, 13.26 

JtJfcftJt [ay°:-97.3° (c=0.1.DMSO) 


58 


BocN^N 


SHtfcJ6S(MeOH) 

mp,135-135.5°C 

7C*^«ffil C 21 H 3l CIN 4 0 4 

Slnfil C, 57.46; H, 7.12; N. 12.76 
H&fil C, 57.33; H, 7.15; N, 12.74 
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59 



BocN 




NMR *^h;US(DMSO-d 6 )ppm:0.98(2H 
,q.J=1 2.5Hz),1.20-1 .30(1 H.m),1 .41 (9H,s),1. 
59(2H,d,J=12.5Hz),2.04(2H.quin.J=8Hz),2. 
60-2.72(4H,m),2.79(2H.t,J=8Hz),2.93(2H.t, 
J=8Hz).3.21(2H,q,J=6.5Hz).3.89(2H,d,J=12 
.5Hz),6.52(1H.t,J=6.5Hz) 



IR X^M, l/(liq.) cm ':1 688,1 526,136 
6 



60 



BocN 




N 



CI 



ttfe*6S(iso-PrOH) 
mp,1 48.5-1 50°C 
5bmfttiife C l9 H 25 CIN 4 0 4 S 



C. 51.75; H, 5.71; N, 12.71 



H&fil C. 51.64; H. 5.80; N, 12.69 



###i]6 1 



3-T^y-2-^OD-4- [2- (N - b 'j7izjMf^-4-h^ l J . 

mit-vfJl' Ajjcffltl 6 . 5 6gM7^;-^2 2. 3ilOrh7tKD 
77>1 0 0 ml^cpt7K^T, 7k*ft*^*^hU^A2. 0 9g^iJ0Lfe 
2-^dd-3-- hD-4- [2- (N- h 'J 7i-iMf;H4-^ 
•J xfjl/7?7] >3 1 . 9 g(D9- h7th*D77>300ilSS 

MteiD*fco»V^7k*fc*£*:*- b l> -7A8 . 3 5 g£ 4@fc#W-T*ftlU 
1 tflHHft#Lfco £J&ig£&fc:zK5 0 ml fcin*.* TO&<&ffi£U iSifcfc 
glbfcl **Jn^.T»»x^;u-ci*mLfco «ifliJit**i:lBfPftfi7KTJi* 

T"Ji*»LT 2 0. 1 g©»^I^Hfco'fV7D/V-;^t,S^ls 
Bi^ 1 16—12 l-C©*ttfe*gS*l§fc-. 

9tmmm c 35 h k cin, 

mmm C, 76.83 ; H, 6.45; N, 10.24 



WO 00/09506 PCT/JP99/04381 

mUkU C, 76.74 ; H, 6.54; N, 10.17 

##0J6 KDlimz'&iX, ##0'J6 2-8 8©<b£$)£f#fco 



R 3 — (CHa)™^, 




## 
01 


B 


R 3 


m 




62 


CI 


PhiC CX 


2 


Slfe^ra(EtOH) 

mp,197-198.5°C 

Ttmfttirfe C 35 H 34 CI 2 N 4 
SinfilC. 72.28; H. 5.89; N, 9.63 
H&iiC, 72.45; H. 6.17; N, 9.34 


63 


H 


PhsC CX 


1 


NMR X^<7h;U (5 (DMSO-d 6 )ppm: 1.20-1. 

45(3H,m).1.49(2H,q, J=1 1 .5Hz),1 .72(2H.d.J 

=1 1 .5Hz).3.1 8(2H.t,J=7Hz).4.89(2H.s).5.09 

(1 H,t J=7Hz),7.1 4(3H.t. J=7.5Hz).7.27(6H,t 

,J=7.5Hz).7.35-7.45(8H,m).7.66(1H,d,J=8 

Hz),7.99(1H,d,J=8Hz) 

IRX^bJU V(liq.) cm':3356,3056 


64 


H 


PB,a CX 


3 


ilfefSACiso-PriO) 

mp.149-158°C 

TcUltftftt C 38 H 37 CIN 4 
SlifilC. 77.05; H, 6.65; N, 9.98 
H&iiC, 76.93; H, 6.81; N, 9.97 


65 


H 




2 


NMR 7/<^h;U d (CDCI 3 )ppm:1.20-1.50( 
3H,m),1.60(2H,q,J=7.5Hz),1 .66(2H.d.J=1 1 
Hz),1 .94(2H.t. J=1 1 Hz).2.88(2H,d,J=1 1 Hz). 
3.27(2H t q.J=7.5Hz).3.49(2H.s),3.79(1H,t.J 
=7.5Hz).4.06(2H,brs),7.20-7.35(5H,m),7.4 
5(1 H,td,J=8.1 .5Hz).7.49(1 H,td, J=8.1 .5Hz), 
7.74(1 H.dd.J=8.1.5Hz),7.89(1H.dd,J=8,1. 5 
Hz) 

IRX^hJUvfliq.) cm H :3360 
TXX^hJU m/z;394,396(M*,3:1) 
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BocN 



"NH 




B -^v-V NH2 



CI 



W N 



## 
m 


B 


W 


m 




66 


H 


CH 


0 


&fe*SJa(AcOEt-iso-Pr 2 0) 

mp,167-167.5°C 

Ttmfttirfe C, 9 H 25 CIN 4 0 2 
Slilfil C. 60.55; H, 6.69; N. 14.87 
H&fil C 60.47; H. 6.83; N, 14.81 


67 


CI 


CH 


2 


88'fe*SiPB(iso-Pr 2 0) 

mp.154-155.5°C 

Ttmfttii fit C 2I H 28 CI 2 N 4 0 2 
111 C. 57.40; H. 6.42; N, 12.75 
Hilfl C. 57.31; H, 6.37; N, 12.69 


68 


Me 


CH 


2 


&fe*SJ!.(iso-Pr 2 0) 

mp,129-129.5°C 

Ttmfttiifc C 22 H 3 ,CIN 4 0 2 
HHfit C, 63.07; H. 7.46; N, 13.37 
HiHI C, 63.02; H. 7.56; N, 13.33 


69 


MeO 


CH 


2 


atfe*SH(iso-Pr 2 0) 

mp,1 40.5-1 41°C 

7E=ft##rfi& c 22 h 3I cin 4 o 3 
HHfit C, 60.75; H, 7.18; N, 12.88 
Hffcfil C, 60.61; H. 7.17; N, 12.81 


70 


H 


N 


2 


NMR X^NU 8 (CDCI 3 )ppm:1.14(2H,qd,J=1 
2,3Hz), 1 .40-1 .48(1 1 H.m), 1 .50-1 .70(5H,m).2.67 
(2H.t,J=12Hz),3.40(2H,t.J=7.5Hz).4.07(3H,brs). 
7.39(1 H,dd.J=8.5.4.5Hz).8.29(1H.dd,J=8.5,2Hz) 
.8.91(1 H,dd,J=4.5,2Hz) 
IR 7."<£HU V (liq.) cm-':3344,2928,1 694 
m/z:405,407(M\3:1) 
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## 
m 


R 2 


R 3 




71 


CI 


BocN^N 


ilfetS^(AcOEt-iso-Pr 2 0) 
mp.11 5.5-1 16°C 
Ttmftffim C 2l H 2 ,CIN 4 0 2 
StftfiS C 62 29- H 7 22- N. 13.84 
C, 61.99; H. 7.28; N. 13.73 


72 


Me 




&fe$SH(iso-Pr 2 0) 

mp.1 32.5-1 34.5°C 

TimMSi M C 22 H 32 N 4 0 2 
HlmfiS C 68 72 H 8 39* N 14 57 
HSfcfiS C, 68.65; H, 8.65; N. 14.48 


73 


CI 


a 

Boc 


(i so-Pr 2 0-n-Heptane) 

mp,108-110°C 

TcfSttttfrfi C 21 H 29 CIN 4 0 2 
g&fii C. 62.29; H. 7.22; N. 13.84 
HSfcte C 62.18; H. 7.42; N. 13.81 


74 


CI 




&tfefSS(iso-Pr 2 0) 
mp.104-106°C 
Ttmfttii M C 2l H„CIN 4 0 2 

C. 62.29; H. 7.22; N, 13.84 
HSIfil C. 62.11; H, 7.35; N. 13.79 


75 


CI 


BocN'^^j 


&fe:?»J XAtf ll(AcOEt-iso-Pr 2 0) 
mp.1 28-1 28.5°C ! 
jimfttii fiS C 20 H 2e CIN 5 O 2 
SUfilC. 59.18; H. 6.95; N. 17.25 
HKfi C 59.16; H, 6.84; N, 17.15 
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oic 



## 
m 


R 2 


R 3 




76 


CI 


' 1 


NMR HU 5 (CDCI 3 )ppm:1 .47(9H,s).1 . 
78(2H,q, J=6Hz),2.69(1 H,brs),2.99(1 H,brs).3. 
30-3.40(1 H,m),3.50-3.55(1 H,m).3.55-3.70(2 
H,m),3.75-4.05(3H,m),4.27(2H,brs).7.40-7.5 
0(2H,m),7.80(1 H,d,J=7.5Hz),7.90(1 H,d, J=7.5 
H Z ) 

IR7.^^hJH/(liq.) cm-':3356.1696 
yTXX^HU m/z:406.408(M\3:1) 


77 


CI 


BocHN ^^N. 


NMR X^^h;U5(CDCI 3 )ppm:1.40-1.55(2H 
,m).1.46(9H,s),2.00-2.05(2H.m),2.1 5-2.25(2 
H,m),2.45(2H,t,J=5.5Hz),2.80-2.90(2H,m),3.3 
5(2H,t,J=5.5Hz),3.53(1H,brs),4.34(1H,brs),4. 
49(1H,brs),7.40-7.50(2H.m),7.85-7.90(2H.m) 
IRX^HU f(liq.) cm"':3356,1694 
VXT^^HU m/z:41 9,421 (M\3:1) 


78 


Me 




NMR X^MU 6 (CDCI 3 )ppm:1.40-1.60(2H 
,m).1.46(9H,s),2.00-2.10(2H,m).2.10-2.25(2 
H,m),2.46(2H,t,J=5.5Hz).2.64(3H,s),2.85-2.9 
0(2H,m).3.25(2H,t ( J=5.5Hz).3.54(1H,brs),4.1 
3(2H,brs).4.49(1H,brs),7.39(1H,t.J=8.5Hz),7. 
44(1H,t.J=8.5Hz),7.89(1H.d,J=8.5Hz),7.91(1 
H,d,J=8.5Hz) 

IRT^HUfOiq.) cm-':3352.1704 
TX^^HU m/z:399(M*) 
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r3 - (CH2) -nh 

^ 1 ,NH 2 



N CI 





R 3 


m 




79 


Boc 


2 


&feffi#H(AcOEt-iso-Pr 2 0) 

mp,104-105 o C 

7C*##rfil C 20 H 27 CIN 4 O 2 
SlliiC, 61.45; H, 6.96; N, 14.33 
HgSfilC, 61.49; H, 6.81; N, 14.35 

ttteftJt [<*V°: -20.9° (c=0.1. DMSO) 


80 




2 


*5fe$£iH(iso-Pr 2 0) 

mp,96.5-99°C 

Ttmftffim C l8 H 23 CIN 4 0 2 
JItnfiiC. 59.58; H, 6.39; N, 15.44 
HEifilC, 59.30; H, 6.67; N, 15.30 


81 




2 


«Sfe*g^.(AcOEt) 
mp.126-128°C 

jtm^mm c, 6 h 21 cin 4 o 

SlnfilC. 59.90; H. 6.60; N, 17.46 
H^filC, 59.71; H, 6.87; N, 17.32 


82 




2 


NMR ar^HU 8 (CDCI 3 )ppm:2.49(2H.t,J=5H 
z),2.50-2.60(4H,m),3.30-3.40(2H,m),3.75-3.85( 
4H,m),4.39(1H,brs),4.50(2H,brs),7.44(1H,td,J= 
8.5,1 Hz).7.48(1 H,td. J=8.5,1 Hz),7.89(1 H.dd. J=8. 
5,1 Hz),7.91 (1 H.dd, J=8.5.1 Hz) 
IRX^HI/J/Giq.) cm"':3348 


83 




3 


NMR X^hJUS (CDCI 3 )ppm:1.89(2H,quin,J= 
6Hz).2.45-2.60(4H,m),2.63(2H,t,J=6Hz),3.30(2 
H,t,J=6Hz),3.78(4H,t,J=4.5Hz),4.50(3H,brs),7.4 
4(1H,td.J=7.5,1Hz),7.47(1H,td,J=7.5,1Hz).7.83( 
1 H,dd, J=7.5,1 Hz),7.90(1 H,dd,J=7.5.1 Hz) 
IRX^WH/Oiq.) cm-':3344 
TXT-^HU m/z:320,322(M\ 3:1) 
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## 
m 


R 3 




84 




NMR 7/<<7h;U d (CDCI 3 )ppm:1. 45-1. 60(2H,m),1. 60-1. 
70(4H,m).2.35-2.60(4H,m),2.39(2H.t t J=5Hz),3.37(2H.t,J 
=5Hz),4.31(1H,brsX4.67(2H.brs).7.44(1H.td.J=7.1Hz).7.4 
7(1 H,td,J=7,1 Hz),7.87(1 H.dd.J=7.1 Hz),7.94(1 H.dd,J=7,1 
Hz) 

IR X^HU V (liq.) cm-':3432.3340 
"rXX^hJU m/z:304 f 306(M*,3:1) 


85 




NMR 7^<£h>U 6 (CDCIj)ppm:1.80-1.90(4H.m),2.57(2H, 
t,J=5.5Hz),2.60-2.70(4H,m),3.40(2H > t,J=5.5Hz),4.27(3H. 
brs),7.43(1H,td,J=7.5,2Hz),7.46(1H,td,J=7:5,2Hz),7.87(1 
H,dd.J=7.5.2Hz).7.93(1H,dd,J=7.5,2Hz) 
IRX^^h;Ui/(liq.) cm ':3436.3348 
TXX^MU m/z:290.292(M*.3:1) 



## 
«9 






86 


o 




Mfe$S^a(iso-Pr 2 0) 
mp,1 30.5-1 31. 5°C 
Tcm^^f fiS C 21 H 33 CIN 4 0 2 
Slrafil C, 61.67; H. 8.13; N. 13.70 
C, 61.52; H. 8.29; N, 13.65 


87 


BocN"^ 


era* 


*tfe$S H B B(CICH 2 CH 2 CI-iso-Pr 2 0) 
mp,141.5-142.5°C 

Tbm^mm c 20 h 3) cin 4 o 2 

SaHS C, 60.82; H. 7.91; N. 14.19 
USSfil C, 60.63; H. 7.60; N, 14.03 
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BocN^ 




Kfe^S(AcOEt) 


88 




_ JL ,NH 2 


mp,168-169°C 

Ttmfttiife C 19 H 2J CIN 4 0 2 S 
lit C, 55.53; H, 6.62; N. 13.63 
H&fiS C, 55.54; H, 6.87; N, 13.63 



1 

4_/7 D p_l_[2 - (N - MJ7i^Mf;i/-4-t^'J^I/) 

3- 75;-2-^on-4- [2- (N - h 'J7x-JMf jl/-4-t^'J 
xf;i/7<7] ^7'J>19. 9 g, *)VY%®.x-1-fr2 4. 1ml 

p-h;bi>^;i/^>^--7k^nt)0. 6 8g©h;ux>2 0 0 nl&$£6B$fgia - 

attfc.jtt^ft«fiBLfc<sa*aBiuy-f vt-d^i/x-^^t-^lt i 6. 

Ulj^ 2 2 9 — 2 3 4. 5°C ©«fe*gg&fcfco 
7C*#*rfi C 36 H 3 3C1N 4 
Jliftg C, 77.61 ;H, 5.97; N, 10.06 
C, 77.50 ; H, 5.98; N, 9.95 

«#J2 

4- ^PD-2-h'J7MP^f;i/-l- [2- (N — h U 7 i-iMf/l/ 

-4-^Uy;b) x^;H -ih— f [4, 5-c] Jpy U> 

3-7V-2-7DD-4- [2- (N- h ij7i-^f;V-4-^'J 
SW) xf;i/7^;]^7'J>2. 5 0 gM h U x^^T 7 * > 0 . 7 6 ml (DM 
*f h7tKD77>6 0ilS»t, h'J7;i/^Pft»*ft7K%0. 6 3 

ml ©«x F7th'D77>40ml &$£t$T U gfiT- 2 B$P B Uf # Lfco S 
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g£tfco mt>htzmm&mtk3. o 3 g&tr p- wi/x>*n,*>® --zmo^i 

0. 3 0 g© h;ux> 1 0 0 ml m&%2 0WU; o U 

NMRX^ <5(DMS0-d B )ppi : 1.35-1.55(3H,m),1.59(2H,q,J=llHz),1.77( 
ZH,d,J=llHz), 1.80-1. 90(2H,m),2.98(2H,brs),4.75(2H,t, J=8.5Hz), 7. 17(3H,t,J 
=8Hz) > 7.30(6H,t,J=8Hz),7.41(6H,brs) ) 7.84(lH,td,J=7.5 ) 2Hz),7.87(lH,td,J=7 
.5,2Hz),8.16(lH,dd,J=7.5,2Hz),8.34(lH,dd,J=7.5,2Hz) 

4 - [2- (4-/f;i/-2-7xz;b-lH-'f^v [4, 5-c] 
V>- 1-4)1) x^;i/] - 1 -e^'J ^>#;i/#>8£tert-7^;i/ 
4- [2- [ (3-r^y-2-/^;i/^y 'j>-4-^;i/) T^y] if;H 

- 1 -f^'J tert-^;i/0. 6 5g, ^>X7JVftH0. 2 

9gStf2, 3-y?DD-5, e-^y-l, 4-^>V>y>0. 08 
gOrh7hFP77>5nl 3 BP^«# Lfco&fcig£&fc:tS*n& 

fc^fco f#*,*ifcr«fc£> i^^x^;i/-n-^7-^> (1:1) Ufc 

LTO. 5 5 g©M&l3#:£t#fco V7*d E;Ux— ^;i/*»S>£ISil It, Sfe 
£1 4 6- 1 4 6. 5°C©tSfeieS*f§fco 
7C*^«ffl C 29 H 34 N 4 0 2 

1IHI C, 74.01 ; H, 7.28; N, 11.91 

Itf C, 73.95 ; H,7.54; N, 11.84 
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Ph 3 CN 




mm 
m 


R' 


B 


m 




A 

4 


|_t 


u 
n 


1 


&fe&B B a(MeOH) 

mp,232~239°C(#fl?) 
Tr^:4^iff fill C H niN 

Hfraif C 77.40; H, 5.75; N. 10.32 
£M C, 77.35; H, 5.79; N, 10.19 


5 


nu 

Ph 


u 
n 


i 


-^Hfe^^(AcOEt) 
mp,165-168°C(^») 

Stnfit C, 79.53; H, 5.70; N, 9.05 
H&fit C. 79.29; H. 5.74; N, 9.05 


! 6 


H 


CI 


2 


&fe*SJI(MeOH) 
mp.266-268°C(#JS) 

Stnfii C. 73.09; H. 5.45; N, 9.47 
m&M C, 73.15; H, 5.54; N. 9.41 


7 


Ph 


H 


2 


jjfcftfe&^tCHiCU-EtOH) 
mp.246.5-249°C 
Ttmftft fil C„H 37 CIN 4 
Man®. C, 79.66; H. 5.89; N, 8.85 
C. 79.55; H, 6.12; N. 8.71 


8 


Ph 


H 


3 


&fe*£H(AcOEt) 

mp.227.5-231 < t(^») 

Ttmfttixfc C 43 H 3 ,CIN 4 -1/4H 2 0 
Slfeffi C, 79.24; H. 6.11; N, 8.60 
mm®. C, 79.26; H, 6.09; N, 8.55 
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- N C^ lCH *"W R ' 



mm 
m 


R' 


B 


R A 


m 




9 


H 


H 


Bn 


2 


&fe*£ll(AcC-Et) 
mp,1 24.5-1 25°C 

Ttmfttirm c 24 h 25 cin 4 

III C, 71.19; H. 6.22; N. 13.84 
H&fii C. 71.22; H. 5.97; N. 13.79 


10 


Ph 


H 


Boc 


0 


SSfe^ll(AcOEt-MeC-H) 

mp,250-255°C(#fl?) 

Ttmfttii il C 28 H 27 CIN 4 0 2 
III C. 67.45; H. 5.88; N, 12.10 
USUI C. 67.42; H. 5.88; N, 12.02 


n 


H 


H 


Boc 


2 


StfeiSSIKAcOEt) 

mp.188-189°C 

Ttmftti fit C 22 H 27 CIN 4 0 2 
Slrafil C, 63.68; H. 6.56; N, 13.50 
USUI C. 63.45; H. 6.60; N, 13.40 


12 


Ph 


CI 


Boc 


2 


£$fe$SH(AcOEt) 

mp,1 92-193^0 

Ttmfttiim. C 28 H J0 CI 2 N 4 O 2 
Slilfil C 64.00; H, 5.75; N. 10.66 
USSfil C. 64.04; H, 5.59; N, 10.61 


13 


Ph 


Me 


Boc 


2 


Slfe*§8 B B (AcOEt) 

mp.1 82.5-1 83.5°C 

7C^##rfi C 29 H 33 CIN 4 0 2 
Salfil C, 68.97; H, 6.59; N. 1 1.09 
HS$fii C. 68.91; H. 6.41; N. 1 1.06 
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W N CI 



mm 
m 


B 


R 3 


W 




14 


MeO 




CH 


*Sfe*S&(AcOEt) 
mn 188 5-189 5°C 
7cm«-«f fit C 29 H 33 CIN 4 0 3 
Strafl C, 66.85; H, 6.38; N, 
10.75 

lil C, 66.70; H, 6.42; N, 
10.70 


15 


H 


BocN^N 


N 


JSfelggi(MeOH) 

Ttmttmfe C 27 H 30 CIN 5 O 2 
litl C. 65.91; H, 6.15; N, 
14.23 

USUI C, 65.85; H, 6.21; N, 
14.21 


16 


H 




CH 


fcfe&JKAcOEt-n-Heptane) 
tnp,159-161°C 
7t3H##HI C 2g H 3l CIN 4 0 2 
gfnfiS C. 68.49; H, 6.36; N, 
11.41 

Hg&fil C, 68.36; H, 6.27; N, 
11.37 


17 


H 


a 

Boo 


CH 


*Sfe$£iil(AcOEt-iso-Pr 2 0) 
mp,1 54.5-1 56°C 

jtmftmm c 28 h 3) cin«o 2 

Slifii C. 68.49; H, 6.36; N, 
11.41 

H&fiS C, 68.59; H, 6.15; N. 
11.38 
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Mfe^w(AcOEt) 










mp,1 66.5-1 67.5°C 










TtmfttiTfe C 28 H 3) CIN 4 0 2 


18 


H 


CH 


S li fit C, 68.49; H, 6.36; N, 
11.41 

ISII C, 68.50; H. 6.43; N, 
11.32 



. Ph 





R 2 


R 3 


tttt(?f«ft»&) 


19 


CI 


BocN'^ v | 


fcfe»ttttS(AcOEt) 

mp,1 86.5-1 87.5°C 

Ttmfttit fil C 27 H 30 CIN 5 O 2 
Slfflfil C, 65.91; H, 6.15; N, 14.23 
HSM£ C. 65.97; H, 6.31; N, 14.18 


20 


CI 




*8feSSH(MeOH) 

mp,1 95.5-1 96.5°C 

Ttmfttiim C„H 29 CIN 4 0 3 
Slifi C 65.78; H. 5.93; N. 11.36 
HS^il C, 65.73; H. 5.86; N. 11.38 


21 


CI 




&-feS£ii.(AcOEt-iso-Pr 2 0) 

mp,1 91.5-1 92°C 

TtmftVi fit C 28 H 32 CIN 5 0 2 
Slili C, 66.46; H, 6.37; N, 13.84 
HiHi C, 66.42; H, 6.33; N, 13.69 


22 


Me 


BocHN> s ^xv v ^ 


SSfeiS&CAcOEt-iso-P^O) 

mp,1 64.5-1 65°C 

7C=*t##f fit C„H 35 N 5 0 2 
gfifl C, 71.72; H, 7.26; N, 14.42 
HS&fil C, 71.40; H. 7.24; N, 14.28 
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m 


R' 


R 3 


m 




23 


Ph 




2 


Sife^a(AcOEt-iso-Pr 2 0) 
mp,185-188°C 

TcifttftiHt C 25 H 25 CIN 4 0 2 j 
SUfii C, 66.88; H, 5.61; N, 12.48 
USSfit C, 66.59; H, 5.63; N, 12.45 


24 


Ph 




2 


SSfe&UGso-PrOH) 

mp.164-170°C 

7Lf$t##Hi C 2J H 23 CIN 4 0 
Slmfii C, 67.89; H, 5.70; N. 13.77 
HS&fi! C, 67.62; H, 5.71; N, 13.63 


25 


Ph 




2 


&Hi§fe*S.i.(AcOEt) 
mp,182-183°C 

TtmfttfW. C 22 H 2t CIN 4 0-1/4H 2 0 
Samfil C. 66.49; H, 5.45; N. 14.10 

IE C, 66. ZO; M, D.OU, N, 14.UJ 


26 


H 




3 


Sfc«fe£a(AcOEt) 
mp,130.5-131.5°C 
Ttmfttt fit C 17 H 19 CIN<0 
SSftfil C. 61.72; H, 5.79; N, 16.94 
C, 61.72; H, 5.76; N, 16.90 


27 


Ph 




3 


SK»fe«ft(MeOH) 
mp,1 83.5-1 84.5°C 
TimMfr fit C M H 23 CIN 4 0 
SUfil C, 67.89; H. 5.70; N, 13.77 
C, 67.91; H, 5.66; N, 13.80 



54 



WO 00/09506 



PCT/JP99/04381 




« 


R' 


R 3 


m 




28 


H 




2 


;iS*§fe*SH(iso-Pr 2 0) 
mp,105-105.5°C 

5c*#*rtt c )7 h I9 cin 4 

SaHS C. 64.86; H, 6.08; N, 17.80 
USSfil C. 64.83; H, 6.11; N. 17.72 


29 


Ph 




2 


H(MeOH) 
mp,226-227°C 
5E*»«f fit C 23 H 2 ,CIN 4 
Slfflfi C, 70.67; H. 5.93; N. 14.33 
C, 70.44; H, 5.96; N. 14.29 


30 


H 




2 


NMR X^^h;U5(CDCI 3 )ppm:1.80-1.9 
0(4H,m),2.58-2.76(4H.m).3.14-3.22(2H, 
m).4.78-4.91(2H,m),7.68(1H,t,J=6.5Hz), 
7.72(1 H.t.J=6.5Hz).8.1 3(1 H,s),8.22(2H.d 
,J=6.5Hz) 

TXX^M/ m/z:300.302(M*.3:1) 


31 


Ph 




2 


$*Sfe$SH.(MeOH) 

mp,191-192°C 

7E*#Wfe C 22 H 21 CIN 4 
SUfit C, 70.1 1; H, 5.62; N. 14.87 
£8ttil C. 70.00; H, 5.65; N, 14.86 
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mm 
m 




fctt(3l*Sft»«> 


32 


/ \ 


NMR T^HU 5 (DMSO-d 6 )ppm:0.9 
9(3H.brs),1 .32(3H.brs),1 .68(2H,brs),2. 
1 oU n t DrsA^«^yw'» f s; t £ ».D^ *k / c\£.tt,m 
).7.60-7.67(3H,m).7.74-7.82(4H,m),8. 
1 3(1 H.dd. J=8,1 .5Hz),8.42(1 H,d, J=8Hz 
) 

IR X^hJl v (KBr)cm ':1 690 
TXX^^hil/ m/z-476 478(M + ,3:1) 
itJfeftS [a] 0 2 ° : -60.2° (c=0.1. 
DMSO) 






oo 


BocN^^l 

) ^ 


*8fe*£J?i(AcOEt) 
mp,215-218°C(##) 
TCii^^rfil C.H^CIN.O, 

/U7T« / J w I IL— ^^28 35 4 -Z 

Ssnfit C, 67.93; H, 7.13; N, 11.32 
USefii C. 67.70; H, 7.17; N. 11.23 


34 


1 N 

ccX 


&fe&ll(MeOH-iso-PrOH) 

mp.185-188°C 

7C^»«rfil C„H, 3 CIN 4 0 2 
Slmfil C, 67.42; H. 6.91; N. 11.65 
HHfit C, 67.31; H, 6.66; N, 11.57 


35 


BocN'^i 

N CI 


*lfe$SH(AcOEt) 

mp.199-200°C 

7C3St##rfii C„H„CIN 4 0 2 S 
SUfil C. 62.83; H. 5.88; N, 1 1.27 
H&fit C, 62.74; H, 5.83; N, 11.16 
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BocN 


1 f 


mm 
m 


R' 




36 


Me 


;ifc*lfe*SJI(iso-PrOH) 
mp.202-203°C 

jtmfttii fit c 23 h 29 cin 4 o 2 

glifit C, 64.40; H, 6.81; N, 13.06 
H&fi! C, 64.39; H, 7.04; N, 12.95 


37 


n-Bu 


Hfe^BH(AcOEt-iso-Pr 2 0) 

mp.1 59.5-1 60.5°C 

7Cm^«f <£ C 26 H 35 CIN 4 0 2 
Strati! C. 66.30; H, 7.49; N, 1 1.89 
HHH C, 66.1 6; H, 7.53; N, 1 1 .82 


38 


a 


ISI-feiSSgBl(iso-PrOH) 
mp,174-175°C 

TcHtfl-Jfrfit C 28 H 37 CIN 4 0 2 -1/4H 2 0 
Slifil C, 67.05; H. 7.54; N, 11.17 
Hlfcfii C, 67.08; H, 7.47; N, 10.92 


39 


Bn 


&fe$$H(AcOEt-iso-Pr 2 0) 

mp,165-166.5°C 

Ttmftti fit C 29 H 33 CIN 4 0 2 
Strafit C, 68.97; H, 6.59; N, 11.09 
HHfil C, 68.93; H, 6.72; N, 10.99 


40 


^0 


&£fe$SJa(AcOEt) 

mp,219-220.5°C(#fi¥) 

TtfUtfflrfit C 30 H 33 CIN 4 O 2 -1/4H 2 O 
Stifi C, 69.08; H, 6.47; N. 10.74 
HSIfit C 69.25; H, 6.41; N, 10.69 
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BocN 


1 R 1 


mm 
m 


R 1 




41 


IT 


&tfe*S&(MeOH) 
mp,137-142°C 

Ttmfttfm C 2 ,H 33 CIN 4 0 2 -1/2H 2 0 
SUfiS C, 67.76; H. 6.67; N, 10.90 
HSHi C, 67.82; H, 6.49; N. 10.92 


42 




&fe*£&(MeOH) 

mp,1 53.5-1 57°C 

jcmfttfm C 29 H 33 CIN 4 0 3 
331® C. 66.85; H, 6.38; N, 10.75 
H&fii C, 66.84; H. 6.54; N. 10.78 


43 




*!fef£ B B H (AcOEt) 
mp,160-161°C 

7C^^«ffil C 2a H 30 CIFN 4 O 2 -1/8H 2 O 
Stnfil C, 65.78; H. 5.96; N. 10.96 
HEfcfil C, 65.57; H. 5.67; N, 10.94 


44 


XX. 


«»featftt^(AcOEt-n-Heptane) 
mp,180-182°C 

Ttmftti fit C 28 H 30 CIFN 4 O 2 ' 
Hint! C, 66.07; H, 5.94; N, 1 1.01 
US!® C, 66.10; H. 5.71; N. 11.06 


45 


Xf 


fifetS^(AcOEt-iso-Pr 2 0) 

mp t 126-129.5°C 

5c*##ffil C 28 H 30 CIFN 4 O 2 
Slftffi C, 66.07; H, 5.94; N, 1 1.01 
Hlfcfit C, 66.06; H, 5.76; N, 11.01 
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CI 



M 


R' 




46 


F 


mp,199.5-200°C 

Ttmfttirfc C 28 H 27 CIF 4 N 4 0 2 
JHHt C, 59.74; H, 4.83; N, 9.95 
SUfcfil C. 59.61; H. 4.89; N. 9.90 


47 


F 

F i. F 
F 


aafe&UGso-PrOH) 

mn 216 5-217 5°C 

5cilt##rfil C 2e H 26 CIF 5 N 4 0 2 
Strati C, 57.89; H, 4.51; N, 9.64 
HSfcfil C. 57.88; H, 4.56; N. 9.62 


48 




Hfe^BB(AcOEt) 

mp,199.5-200.5°C 

5ci£ttfirfii C 27 H 30 CIN 5 O 2 
Strati! C. 65.91; H, 6.15; N, 14.23 
HS*fil C 65.77; H, 5.99; N, 14.25 


49 




(AcOEt-n-Heptane) 

mp f 182-183°C 

TcHtttlfrfiS C 27 H 30 CIN 5 O 2 
Strait C, 65.91; H, 6.15; N. 14.23 
HSJfi C, 65.95; H, 6.26; N, 14.24 


50 




SSfe^jXAttllCAcOEt) 

mp,213-214°C 

TCiJttftfrfit C 27 H 30 CIN 5 O 2 
Strafit C, 65.91; H. 6.15; N, 14.23 
H&fii C, 65.87; H, 6.20; N, 14.23 
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BocN 

^. 


n a 


m 


R 1 




51 


xr 


«ifel&Jii(MeOH) 

mp,179-186 C 

5t*^«f M C 29 H 33 CIN 4 0 2 S 
Slfctt C, 64.85; H. 6.19; N, 10.43 
HS^fii C, 64.82; H, 6.45; N, 10.37 


52 


XT 


7*fe*SH(iso-PrOH) 

mp,203-203.5 C 

Ttmftttm C 29 H 30 CIF 3 N 4 O 2 
33HI C, 62.31; H. 5.41; N. 10.02 
HSfcfil C. 62.24; H. 5.42; N, 9.99 


53 


XT 


*8fe*SB!(AcOEt) 

mp,224-225 C 

7C*##Hi C 34 H 35 CIN 4 0 2 
Siifil C, 72.01; H, 6.22; N, 9.88 
HSJfil C, 72.02; H, 6.21; N, 9.92 


54 




Hfe&IKiso-PrOH) 

mn 1Q7-198°C 

7cm«-«f it C 34 H 3S CIN 4 0 3 
SUfit C, 70.03; H, 6.05; N, 9.61 
H&fil C, 69.83; H. 6.08; N, 9.58 


55 


P 


mp.1 96.5-1 97°C 

5cUt##rfi C 26 H 29 CIN 4 0 3 
Slwli C, 64.93; H, 6.08; N, 11.65 
Hlfcfi! C, 64.83; H, 6.27; N, 11.69 
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t 2 



mm 
m 


R 1 


R 2 




56 


p 


Me 


?<fcftfe*SH(iso-PrOH) 

mp,1 85.5-1 86°C 

5cit##r fit C 27 H 32 N 4 0 3 . 
Salfi C, 70.41; H. 7.00; N, 12.16 
USHi C 70.32; H. 7.19; N, 12.13 


57 


p 


CI 


»fe3^^(MeOH) 

mp,151.5-153°C 

7C*#*rtt C 26 H 2S CIN 4 0 2 S 
Slmfi C. 62.83; H. 5.88; N. 11.27 
USUI C. 62.77; H, 6.01; N. 11.24 


58 


p 


Me 


Sfcltfe8g<iso-PrOH) 

mp.1 81.5-1 82.5°C 

Ttm'Atii fit C 27 H 32 N 4 0 2 S 
Sfrafil C. 68.04; H. 6.77; N, 11.75 
USHi C, 67.86; H, 6.99; N, 11.63 


59 


p 


CI 


aSfeaSeKAcOEt) 

mp,197-198°C 

7Ci*i##rfit C 25 H 28 CIN 5 0 3 S 
SUffl C, 60.29; H, 5.67; N. 14.06 
Ht&fl C. 59.98; H. 5.54; N, 13.84 


60 


p 


Me 


&fe$£lB(AcOEt-iso-Pr 3 0) 

mp,191-193°C 

Ttmftffi 1i C 26 H 3 ,N 5 0 2 S 
SlUt C. 65.38; H. 6.54; N, 14.66 
HKfii C, 65.34; H, 6.53; N, 14.43 




61 
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NMR X^MU<5(CDCI 3 )ppm:1.06-1.09(2H.m),1 

.30-1 .40(1 H.m).1 40-1 .45 ( 2H,m) ,1 .44(9H.s),1 .82 

-1.90(2H,m),2.55-2.62(2H.m).3.05(3H.s).4.00-4.1 

0(2H,m),4.62(2H.t,J=7.5Hz),7.27-7.30(2H,m).7.61 

(1H,t,J=7Hz),7.67-7.71(3H,m).8.14(1H,d,J=7.5Hz 

).8.24(1H,d,J=7.5Hz) 

IR X^HU V (KBrOcnrTM 692 

TXX^frHU m/z:488(M*) 

3lfe*Sil(AcOEt) 
mp.195-196°C 
7Cj*t#«T ffi C 29 H„F 5 N 4 0 2 
SSIfii C, 62.14; H. 5.21; N, 9.99 

HSlii C, 62.07; H, 5.25; N, 9.94 

/jfcftfefSJI(AcOEt) " 
mp,199.5-200.5°C 
7E3$l#*rfi C 28 H 33 N s 0 2 
SUfil C. 71.31; H, 7.05; N, 14.85 

H&fil C, 71.37; H, 7.14; N, 14.83 

&fe*Sfl(MeOH-iso-Pr 2 0) 
mp,1 77.5-1 79^C 
7Cm»«fffi C 30 H 33 F 3 N 4 O 2 
SstfiS C, 66.90; H, 6.18; N, 10.40 

gl&ll C, 66.89; H. 6.08; N, 10.37 

JjStfifelSSIiKAcOEt) 
mp.193-194°C 
itmfttii fit C 27 H 33 N 5 0 2 
aiifi C, 70.56; H. 7.24; N, 15.24 
HS&fit C, 70.61; H, 7.16; N, 15.21 
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N R 



£16 


R 1 


R 2 




66 


h 


CI 


&SfefSif H (EtOH) 

mp,240-241°C(#fl?) 

Ttfftttflrfil C 25 H 29 CIN 6 0 2 
Strait C. 62.43; H, 6.08; N, 17.47 
USSfit C, 62.49; H, 6.02; N. 17.51 


67 




Me 


&fe&H(EtOH) 

mp.228.5-230°C(#fl?) 

7C^t##rfi C 26 H 32 N B 0 2 
SUffl C. 67.80; H. 7.00; N, 18.25 
H&ifi C. 67.72; H. 6.93; N, 18.24 


68 


P 


Me 


NMR X^HU 8 (CDCI 3 )ppm:1.10-1 .20(2H.m),1 
.46(9H,s),1.40-1.60(3H,m),1.90-1.98(2H.m),2.60- 
2.70(2H.m),3.04(3H,s),3.86(3H,s).4.05-4.15(2H,m 
).4.74(2H,t, J=8Hz).6.30(1 H,t. J=2.5Hz),6.52(1 H,d, 
J=2.5Hz),6.88(1 H,s).7.60(1 H,t,J=8Hz),7.67(1 H,t,J 
=8Hz).8.1 6(1 H.d. J=8Hz),8.23(1 H,d, J=8Hz) 
IRX^^h;Ul/(KBr)cm':1688 
^"XX^^hJU m/z:473(M*) 
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^ i N 



mm 
m 


R' 


R 2 




69 


/ Me 


CI 


NMR X^hJU (5 (CDCI 3 )ppm:1 .05-1 .1 5(2H.m),1 
.40-1 .50(3H,m).1 .45(9H.s),1 .83-1 .90(2H,m).2.32( 
3H,s),2.60-2.70(2H,m).4.00-4.10(2H.m),4.60-4.6 
5(2H,m),7.06(1H.d.J=5.5Hz),7.51(1H.d,J=5.5Hz),7 
.68-7.75(2H,m),8.1 6(1 H,d,J=7.5Hz).8.24(1 H.d.J= 
7.5Hz) 


70 


Me 

s / 


CI 


&Stfe*£&(EtOH) 
mp,192-193°C 

TLm^mm C 27 H 3I CIN 4 0 2 S -5/411,0 
SSifilC, 60.77; H. 6.33; N, 10.50 
UK fflC. 60.82; H. 6.08; N. 10.17 


71 




Me 


NMR X"t£hA, 6 (CDCI,)ppm:1.02-1.08(2H,m).1 
.44(9H,s),1 .44-1 .50(3H.m),1 .80-1 .90(2H,m).2.31( 
3H,s),2.60-2.70(2H,m).3.05(3H,s).4.00-4.05(2H.m 
).4.59(2H,t,J=7.5Hz).7.06(1H,d.J=5.5Hz).7.49(1H. 
d,J=5.5Hz),7.60-7.65(2H,m).8.14(1H.d.J=8Hz).8.2 
3(1H,d,J=8Hz) 

IR X^HU V (KBr)cm-':1 688 
TXX^hJl/ m/z:490(M + ) 


72 


Me 


Me 


^mfe^a(AcoEt) 

mp,141-142 c t 

TCfJlttflrfil C 2 ,H 34 N 4 0 2 S- 1/4H 2 0 
JSanfilC, 67.92; H. 7.02; N. 11.31 
HgSffiC, 67.86; H, 6.84; N, 11.25 



4 - [2 - (4-*DD-2-t KD*v- 1 [4, 5-c] * 
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4- [2- (3-7U-2-^DO-4-^y | J;V7^) x^;p] -1- 
bf^U^>*^>Ktert-rf-;i/0. 6 0 g&tfh 'J*xy>0. 4 4 gOl , 
2-y^DDx^>10 ll&fftfclh 'J xf;i/7 ' > 0 . 4 1 ml §S 

£g*U S8E*^^ V7Dt;Vx-r;H-^lt 0 . 5 7 g©£a&£§ii£t# 
fco 1, 2-y^DDx^>ip?,g^ilT> 16^2 2 2-2 2 3 °C H 

tg*#*HI C 22 H 27 C1N 4 0 3 

mmm c, 61.32 ; h, 6.32; n, 13.00 

HI C, 61.15 ; H, 6.34; N, 13.00 

nmmi 4 

4- [2- [4-^oo-2- (4-^^>7;;i/7^-;i/7ni-;i/) - 1 H- 
[4, 5-c] *>"J>-1— f;i>] xf;H -i-k^us?>*^# 
>^tert-7*^;i/ 

4- [2- [4-^DD-2- (4-/fW7x^) -1H-- TS^V 
[4, 5 - c] *J I) >- 1 — f )l] - 1 -b-^U s;>*;i/*>Ktert- 

;/^;!/0. 6 3g©l, A-V**V>\ 8ilS8»»t:, Jia^K^b 'J £ A 
0.3 8 g©7k6 ml JStefciTFLT* 5 0°CT~ 1 3B$ia«#bfco KEMM 
U mfe* 1 , (10:1) bfc 

yiJ*^)b7A^D7 hy7 7^-tiSlT0. 4 7 g©tog©ft£f#fc„ 

>r V7"D7W-;ui:7k©S^^e>m^tTs ife^i 8 3- 1 8 6 0 C©&fe*SH 

jtrnfrffim c n H B ciN 4 o 1 s • r/4H,o 

Stiffi C, 62.46 ; H, 6.06; N, 10.05 
HHfit C, 62.33 ; H, 5.90 ; N, 9.91 
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«#J7 5 

4- [2- [4 -*PD- 2 - (4-/^>^^*-jV7i-;P) - 1 H-4 
[4, 5-c] u>- l — oi/] xf-;H - 
^tert-^f-;b 

4- [2- [4-^OD- 2 - (4-^fJW7x-;i/) -lH-f^V 

[4 , 5-c]+;>J>-i - l -e^u s>>*;i^>$?tert- 

73-)l0. 40gOl, 2 - i/t nnx.?y 2 0 ml lit, m-^PPiiSM$ 

0.40 g£'J>SlTofln;L N ^ST- 1 D#P B ^^tfeo £J5&?E£t)£ 1 0 

± h U *A7k»fc*ilD*.-C4»5WU 1, 2 -i;^DDx^>Titt5Lfco am* 

7"p tVl/x— r^i:yxf;vx- ^;KDS*fi*^U"C 0 . 4 2 g©HRfe&ig£ 
f#fc„ ^^y-^^SiSU, 4 9- 1 5 6*C©&fe*gg£»fco 

7G*#*HI C 29 H 33 C1N 4 0 4 S • 1/4H 2 0 

mmm C, 60.72 ; H, 5.89; N, 9.77 

III C, 60.72 ; H, 5.81; N, 9.67 

mmm 1 6 

4-tFD^ri/-2-7i^-l- [2- (4-K"OJS>;i/) ifJV] -1 

f [4, 5-c] *y U> 

4 _/70P- 2 1 - [2- (4-^'J^V) -1H- 
[4, 5-c] *yy>87 1 is 2: 6 2 . 5 ml © 1 , 4-^ 

tf*i?-> 8 ml 3l$lffliB»LfcoEJfcS£*£ 1 0 %?miti- h U ^AjJcig 

fttpHiocasu jK&*usA£fti*"^ i» 2 -v^ppx^v-r-iftte, 

5 2 2 ■g©8tflfe*gg£*§fco pt^-^Jb^HeHU-C, S£2 4 2. 5-2 
4 4°C©$*l£*g||£f#fco 
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7C*##MI C 23 H 24 N 4 0 • 1/4H 2 0 

mmm c, 73.28 ; h, 6.55; n, 14.86 

iHi C, 73.32 ; H, 6.45 ; N, 14.77 




mm 
m 


B 


R 3 


m 




77 


CI 


"Ok 


2 


^-feSSItatMeOH) 

si ix TIJ HE3 \ i » » w ■ i/ 

mp,269-280°C(#fl¥) 

TtmWSife C 24 H 25 CIN 4 0 
SUtfil C, 68.48; H, 5.99; N, 13.31 
H&lg C. 68.32; H. 6.07; N. 13.29 


78 


H 


-a 


1 


NMR X**$NU <S (DMSO-d 6 )ppm:1.56(2H,q,J 
=1 1.5Hz),1.74(2H.d,J=1 1.5Hz).2.1 0-2.25(1 H.m) 
,2.79(2H.q. J=1 1 .5Hz).3.24(2H,d, J=1 1 .5Hz),4.54 
(2H.d,J=7.5Hz).7.29(1H,t.J=8Hz),7.49(1H.d,J= 
8Hz).7.50(1 H.t,J=8Hz),8.00(1 H,d,J=8Hz),8.38( 
1 H,s),8.84(1 H.brs),8.95(1 H,brs),1 1 .62(1 H,s) 
IRT^HU l/(KBr) crrf ':3544,3228,1 692 
VXT^HU m/z:282(NT) 


79 


H 




1 


NMR h;U 8 (DMSO-d 6 )ppm:1 .65-1 .85(4 
H.m),2.00-2.1 5(1 H.m).2.84(2H.q, J=1 2Hz),3.30( 
2H,d,J=12Hz),4.18(2H.d.J=5Hz).4.51(2H.d.J=7. 
5Hz),7.27(1H.t,J=6.5Hz).7.40-7.60(7H.m),7.97( 
1 H.d.J=8Hz).8.31 (1 H.s).10.63(1 H.brs).1 1 .58(1 H 
,s) 

IRX^MU J/(KBr) cm ':3416.1672 
TyxX^hiU m/z:372(M*) 
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m&ms o 

4- [2- (4-7x;^>-lH-^yy [4, 5-c] *>"J>-1- 
>f;i,) x^;H - 1 -tT^U v>*;b^>^tert-7 r ^;i/ 

4- [2- (4-^oo-lH-^^'V[4, 5 - c] U >- 1 --f^) 
x^;i/] - 1 -t^';^>3b;i/**>$tert-7?-;U4. 46g, 7i7-M 0. 
1 g&tfTkKfb* U^A 1 . 8 0g©S£»£x 12 0"Ct-7^j|#Lfc. S 

filfli^fcc S^^J: n-A*t>CDi»^Slg B B abts 14^ 13 0. 5 
-13 2. 5°CO»fe3gg*^fco 
tg*#*t«[ C 28 H 32 N 4 0 3 

atraiS C, 71.16 ; H, 6.83; N, 11.86 

Hifcft C, 71.10 ; H, 7.10 ; N, 11.69 






R' 


R 3 


R B 




81 


H 




H 


ISIfe^^(MeOH) 
mp.1 52.5-1 53.5°C 
Ttmfttii fit C 30 H, 0 N 4 O 
SUfil C. 77.89; H, 6.54; N. 
12.11 

lit C, 78.00; H. 6.29; N. 
12.05 
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82 


H 




H 


&fe$niH(AcOEt-iso-Pr 2 0) 
mp,187-189.5°C 
Tcitftflrfil C 25 H 26 N 4 0 2 
3 ail fit C. 72.44; H. 6.32; N, 
13.52 

SllHii C. 72.35; H. 6.26; N, 
13.42 


83 


H 




F 


&lfeiSiqBB(CH 2 CI 2 -iso-Pr 2 0) 
mp,206.5-208°C 

TtmKmm c 25 h 25 fn 4 o 2 -i/8h 2 o 

S It fit C, 69.07; H. 5.85; N, 
12.89 

C, 69.11; H. 5.74; N, 

12.85 


84 


Ph 




H 


*Sfe$£ ^(MeOH-iso-Pr 2 0) 
mp,205-207.5°C 
Ttmftttm C 3l H 30 N 4 O 2 -1/2H 2 O 
3 Ira fit C, 74.53; H. 6.25; N, 
11.21 

H^fil C, 74.52; H. 6.37; N, 
11.10 






R' 


R 3 


R B 




85 


H 


BocN'^i 


F 


iSfe&IKAcOEt-n-Hexane) 

mp,1 33.5-1 35.5°C 

Ttmfttt fit C 28 H 3 ,FN 4 0 3 
Strait C, 68.55; H. 6.37; N, 11.42 
Hilfil C. 68.37; H. 6.47; N, 11.25 


86 


Ph 




H 


^fe$g^(iso-PrOH) 

mp,207-208°C 

TtmMSi fit C 34 H 36 N 4 0 3 
Strafit C. 74.43; H. 6.61; N, 10.21 
Unfit C. 74.38; H, 6.68; N, 10.14 
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NMR X^^hjU 5 (DMSO-d 6 )ppm: 1.64-1. 










72(4H.m),2.55-2.58(4H.m),2.98(2H,tJ=7H 


87 


H 


H 


z),4.80(2H,t, J=7Hz),7.25-7.31 (3H,m).7.45 








-7.49(2H,m),7.53-7.60(2H,m),7.72(1H,d,J 
=7Hz).8.29(1 H,d.J=7Hz).8.37(1 H.s) 
TX^^MU m/z:358(M + ) 



mmm s 8 

4- [2- {4-71 S- 1H-4 [4, 5-c] *y'J>- 

4- [2- (4-7xyJry-lH--f^*V [4, 5-c] Jry'j>-1- 
xf;H - 1 -t:^';^>*;UJi?>R tert-7?-;i/4. 4 0gM7> 
^z^A34. 5 g©7g£$j£, 1 4 0°CT? 3B3ISHjl#Lfco S*fi^*C** 
»nx., 1 0%&m<bi- b <J ^A7K^rtT'pH 9 taiU i^it^^V >-£-f£&tiJb 

fee »ai^^fia«i^7KT*^^zKb, si^sifc. ^e>nfc«as*x « 

(100:1-20:1) fcigffl&J&i: LfcT;i> ^ i~ti 
g©ftfe*Sg£»fco ^xfj^^S^lt, ib±U9 3~193. 
7G*#*rfi C 22 H 29 N 5 0 2 

mmm c, 66.81 ; h, 7.39 : n, 17.71 

III C, 66.93 ; H, 7.48; N, 17.66 

mm s 8 ©#&£&o-t, susa 8 9-9 2 ©fls^«*»fc 0 
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N NH 2 



m 


R 




89 




fcfelSa(EtOH) 

mp,191.5-192°C 

TC^ffi fi C 24 H 27 N 5 
Strait C. 74.77; H, 7.06; N, 18.17 
HSfclS C. 74.87; H, 7.18; N, 18.06 


90 


Ox 


S»fe&ifB(MeOH) 

mp.231.5-232.5°C 

Ttmftffi fit C, 9 H 23 N 5 0 
S^lfil C. 67.63; H, 6.87; N, 20.76 
H&fil C, 67.46; H, 6.79; N. 20.63 


91 




«Sfe$g^(EtOH) 

mp,166-167°C 

7C^##ffi! C 20 H 2S N 5 O 2 
Strati C. 65.37; H. 6.86; N. 19.06 
HSHil C, 65.52; H, 6.76; N, 18.83 


92 




2*ftfefcS[:77JHMfi] 
(DMF-iso-Pr 2 0) 
mp.195-197°C(»fl?) 
5cf?t##rfil C 16 H 19 N 5 -C 4 H 4 0 4 -5/4H 2 0 
Strait C, 57.20; H, 6.12; N, 16.68 
1 H&fil C, 57.20; H, 6.23; N, 16.53 



mmm 9 3 

4- [2 - (4-i/*?)\s7i; - 2-7iz;b- 1H-^^V [4, 5- 
c] *y U >- l--f xf-;i/] - 1 -£^U ^>*;i/^>^tert-^;i/ 

4- [2- (4-^OD-2-7x-;W lH—f [4, 5-c] 

ij>-l-^;i,) xf-;i/] - 1 -e^'J y>*;i/#>g* tert-^;i/0 . 6 9g 
&V5 0.56^/^1/7' 5 >*»*7 ml &^*> *MB8 Q°CT2RfH 
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flSJILT, SbSl 7 0. 5-17 1. 5°C©teffe*£ll£f#fc° 

ftmmm c 30 h 37 n 5 o 2 
mmm c, 72.12 ; h, 7.46 ; n, 14.02 

C, 71.95 ; H,7.72; N, 13.83 

4- [2- [4- (4 -/f-;i/t:^ v>- l - 2 -7 x-;u- 1 H 

--f [4, 5 - c] u >- i — f ;H - l -b-^u^>*^ 

#>S£tert-7^;i/ 

4- [2- (4-^DD-2-7i-;i/- 1H-^^'V [4, 5-c] *y 
,j >_ ! -^i,) x?-;i/] - 1 -t^U ^>ft/l/#>i£ tert-7f-;i/0 . 8 0 g 
&tfN-^f-;bt:'^7v> 1 ml <Z)?g£r$)£. 8 0 °CX" 6 IS^jfft bfco fx.fcM€> 

7KU &JrI£g£c&s ^4i^ixf^-n-^7^> (1 : 3-1 : 1) 

h^ult, m&i 4 o~i 4 i°c©tefei+^^f#fc 0 

tc^M C 33 H 42 N 6 0 2 
Slwffi C, 71.45 ; H, 7.63; N, 15.15 
Hlfcfl C, 71.23 ; H, 7.65 ; N , 14.99 

mnm9 3/W9 4©JSl:fot, «0iJ9 5~1 0 2©<bl§r ! $l£f#£° 
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m 


R 2 




95 


NHMe 


StfeHSJIGso-PrOH) 
mp.161-162°C 

5c5fl#ffifii C 29 H 35 N 5 0 2 -1/2H 2 0 
JIfifil C, 70.42; H, 7.34; N, 14.16 
H§Hi C, 70.31; H, 7.23; N. 13.95 


96 


A 

H 


&fe*$ig.(iso-Pr 2 0) 
mp.162-162.5°C 

Ttm^m C 31 H 37 N 5 0 2 -1/2H 2 0 
Wm& C, 71.51; H, 7.36; N, 13.45 
Hi£fit C 71.73; H, 7.35; N, 13.09 


97 




*etttt&(MeOH) 

mp.171-172°C 

5c3K#*r£ C 33 H 41 N 5 o 2 
Mmfe C. 73.44; H, 7.66; N, 12.98 
H&fil C, 73.44; H, 7.88; N, 12.93 


98 




**felS&(iso-PrOH) 

mp,189-190°C 

7C^#«Tfil C 32 H 39 N 5 0 3 
£M C, 70.95; H, 7.26; N. 12.93 
XM C. 71.22; H, 7.47; N, 12.94 


99 


NHBn 


NMR X^NU (5 (CDCI 3 )ppm:0.99-1.06(2H,m),1.25-1. 
40(3H,m).1.43(9H,s),1.80-1.90(2H.m),2.50-2.60(2H,m),3. 
95-4.05(2H.m),4.59(2H,t,J=7.5Hz),4.96(2H,d,J=5.5Hz),6. 
11(1H.t.J=5.5Hz).7.24-7.28(1H.m).7.30-7.35(3H.m),7.48 
(2H,d,J=7.5Hz),7.50-7.55(4H.m),7.60-7.65(2H,m).7.94-7 
.96(2H,m) 

IRX/*£HUv(KBr) cm" , :3436,1690 
7XX^HU m/z:561(M*) 
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JL M 



N R 



mm 
m 


R 2 


«s1i 


100 




NMR X^MU 5 (CDCI 3 ) PP m:1.00-1 .08(2H,m),1 
.30-1 .35(1 H,m),1. 38-1. 42(2H,m).1.43(9H.s).1. 83- 
1.90(2H.m).2.57(2H,brs).3.98(2H,brs).4.61(2H.t,J 
=7.5Hz),4.99(2H.d.J=6Hz),7.33-7.35(1H.m).7.39( 
2H,d, J=6Hz),7.5 1 -7.59(4H.m).7.64-7.67(2H,m).7. 
88-7.89(1 H.m).7.96-7.97(1 H,m),8.53(2H.d.J=6Hz 
) 

IR X^HU V (KBr) cm-':3428,1 692 
VXX^MU m/z:562(M + ) 


101 




NMR X^HU 6 (CDCI 3 )ppm:0.98-1.06(2H,m).1 
.25-1 ,40(3H,m),1 .43(9H,s).1 .80-1 .85(2H,m),2.50- 
2.60(2H I m),3.79(3H.s).3.90-4.00(2H,m).4.59(2H,t, 
J=7.5Hz) T 4.87(2H.d,J=5.5Hz),6.05(1H.brs),6.86(2 
H.d.J=8.5Hz).7.31(1H.tJ=7.5Hz).7.40(2H,d,J=8.5 
Hz).7.5 1 -7.60(4H.m).7.60-7.65(2H,m),7.94(2H,d, 
J=8.5Hz) 

IR7.^^h;Uv(KBr) cm"':3432.1692 
?**/<£MU m/z:591(M') 
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H 


NMR XK^hJV 6 (DMSO-d 6 )ppm:0.87(2H,q,J=5 
Hz),1 .20-1 .35(3H.m),1 .36(9H,s),1 .75(2H,q.J=7.5H 
z).2.54(2H,t, J=1 2.5Hz).3.77(2H,d,J=1 2.5Hz),4.64( 
2H,tJ=7.5Hz).6.99(1H,tJ=8Hz),7.34(2H.t,J=8Hz) 
,7.44(1 H,tJ=7.5Hz),7.56(1H,t,J=7.5Hz).7.60-7.67 
(3H,m).7.76-7.82(2H,m).7.87(1H.d.J=7.5Hz),8.16( 
1 H.d, J=7.5Hz).8.24(2H.d,J=8Hz),9.03(1 H.s) 
[RX^Hb l/(KBr) cm-':2932,1692 
7XX^^7h^ m/z:547(M*) 



%mm i o 3 
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4-?U-2-7x^- 1 - [2- xf;i/] -1H- 

4- [2- [4- (4-^ 7) -2-7i-;b-lH--f 

[4, 5-c] *y U>- l--f;u] - i-^ijy>*^> 

fgtert-^^K) . 3 0gMMJ7JWDffl?9 ml HDl^jl^ ?MS6 5°CT 

S*««U^'fV7 , Di;;i/x-T^Ti*}|Lt0.3 l g©&tlfesigg£f§fco 
x^y-;i/^-f vrn/v— ;i/©S**f>fHgSL"r^ ib£2 2 3~2 2 4°C© 

t^ttWI C 23 H 25 N 5 -2CF 3 C0 2 H-H 2 0 
aiwM C, 52.51 ; H , 4.73; N, 11.34 
H^fi C, 52.61 ; H, 4.45 ; N, 11.61 

^8S0* 1 0 4 

1- [2- (4-^DD-2-7i-;b- lH-f [4, 5-c] 

'j>-i--f;i/) xf;i/] -4-f^'j^y> 

1- [2- (4-^dd-2-7i-J1/-1H-^^V [4, 5-c] *7 
U >- 1 --Ol/) -4, 4-xf-l/>^#^>t^l>^>0. 3 9gS 

tf«5&K4 ml ©vl£«^S-<? 3 0#Rg«i#Lfco SJ^S^S^^t^^s 

1 0%7mit± b 'J-7A7kjg«TpH 1 1 CISU Mifi^ttlffilfeo 
fffiffi$£tS*nj^I£7j<^ hU^7 A7k?§«»«7K Ln LT 0 . 4 

2 g ©**£$&£ fffco ^&nfc»ft*S8x^-n-A7^ > ( 1 : 1 ) 
Mtlt7;i/^*7A^DYl-^77^-t-igU 0. 3 2g©J£M£ 
H£f#fco ^VT-d/V-M^B^bITs 1 6 3 ~ 1 6 5 •COJRfetHK 

7G*#*rf§[ C 23 H 2I C1N 4 0 

mmm c, 68.23 ; h, 5.23; n, 13.84 
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mm C, 68.26 ; H, 5.31 ; N, 13.78 

mm 105 

1- [2- (4-i?DP-2-7i-;i/-lH-^^ [4, 5-c] *J 

1 - [2- (4-^dd-2-7i-;1/-1H-^^/ [4, 5-c] *J 
g >— 1 — f jix) xf-;i/] -4-K^U^y>0. 20g, i&^t Ka^;^ 
^>0. 04g,ffitF'J^A0. 0 9 gst>v^y-;u4 il ©?g-£tl£^ 

2 0 1 ~ 2 0 7 °C Ol^^ilfeo 
5G*#*rfii C 23 H 22 C1N 5 0 • 1/2H 2 0 

mmm c, 64.41 ; h, 5.40 ; n, 16.33 

Hlfcfil C 64.75 ; H, 5.32 ; N, 16.09 



mmm 1 o 6 

4- [2- (2-7i-;i/-lH-^^V [4, 5-c] */D>-l--T 

4- [2- (4-^DD-2-7i-;V- [4, 5-c] *J 

s)y- x^;u] - 1 '- t^'J f jyt>)^yW. tert-7^;K) . 8 0g 

&V5%/^^«>AJ^3R0. 3 0 g©/^7-;i/80 mIHSSS^n mSSEET- 1 

_ n -^7-*> (1:1-4:1) £}§ffi?§&i: UfcS' 'J iifJlti? A£nv 

fcfcfco ^-fV7D^x-T^^g a B H U, fr&l 3 8-1 3 9°C©»fe 
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Ttmftttm c 28 h 32 n 4 o 2 

UHfi C, 73.66 ; H, 7.06; N, 12.27 
fggfig C, 73.46 ; H, 7.21 ; N , 12.17 

fmm 1 o 6 o^^ttot, hm0>j 107-109 oit^m^ntzo 



R 3 — (CH 2 ) m ^ 

^ i ,N 





R 3 


m 




107 


-a 


1 


Kt&MC&H&KMeOH) 

mp,258-261°C(#fl?) 

7c3H»flfll C„H„N 4 -2HCI-H 1 0 
glrafit C, 53.79; H. 6.21; N, 15.68 
USSfil C, 53.49; H, 6.14; N, 15.67 


108 


-a 


2 


4Sfe$S^[^^^](MeOH-CICH 2 CH 2 CI) 

mp,220-233°C(#j#) 

7CfH##ffi£ C l7 H 20 N 4 -2HCI-1/2H 2 O 
glrafit C, 56.36; H, 6.40; N, 15.46 
HSifii C 56.36; H, 6.18; N. 15.35 


109 




2 


&fe& B B H [i£g|£](MeOH-iso-Pr 2 0) 

mp,225-238°C(#fl?) 

TcfUttflHi C 2I H 2 ,N 4 -2HCI-1/8H 2 0 
Mfil C. 61.27; H, 7.41; N. 13.61 
H&fil C, 61.03; H, 7.44; N. 13.50 



mm 1 1 o 

4-^DD-2-7i-;i/-l - [2- xfM - 1 H- 

* 5 *V [ 4 , 5 - c ] * y u y • Hi?gJMSl>*7 v;b«Jg 
4-£dd-2-7x-;i/- i- [2- (n- h y 7i-;Mf;i/-4-^ 

US;;i/) x^;u] -lH--f ^7 [4, 5-c] *7 >J > 3 . 64g, 
-;i/3 0 ml&tfh "J7JWDSI81 0 iil©iB£8JftfiST lEHBItftUfco & 
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itBLfc^ 7kJf £ 1.0%zkK<b* h U ^AtK^^TpH 1 1 £MU 1 , 

j*ftK*U ii^iUt 1.74 g©itfe«[i*:*»fc. JRfe**©-»S« 
ScfcJ:!)*K«fcU ^/-^^ifiSllbT. HA 257-265 °C 

S£SHLT> HA 1 8 5 . 5- 1 8 6. 5 8 C ©*sfe£Sal£f#fco 

5c*^«f« C 23 H 23 C1N 4 - HC1 • H 2 0 
3M C, 62.02 ; H, 5.88; N, 12.58 
III C, 62.08 ; H, 5.77; N, 12.60 

nmttVrm C 23 H 23 C1N 4 -C 4 H 4 0 4 -H 2 0 

mmm c, 61.77 ; h, 5.57; n, 10.67 

m%m C, 62.04 ; H, 5.40; N, 10.70 

mmm 1 i i 

4-7i;+y- l-[2-(4-^'J^I/)if;H-lH-f ^7 [4, 
5-c] *yj> • h ';7;i/*D#KJfi 

4- [2- (4-7i^y-lH-^ 5. 7*V [4, 5-c] *7 V>- 1- 
xf;i/] - 1 - fc^'J S?>*;i/#>« tert-7^;K). 3 0g©Hft^f 
l/> 1 0 ml jgiftCMT* h U 7;M-n#g*l ml ZMz.X 1 . 5^flHf Ufco. 

;u©7l$fr^PilSilLT. HA 2 1 1-2 1 6°C©J!8fe*gg&&fco 
7G*##rtt C 23 H 24 N 4 0 • CF 3 C0 2 H • 1/8 H 2 0 
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mm& C, 61.44 ; H, 5.21 ; N , 11.46 
•mm C, 61.26 ; H, 5.05; N, 11.47 

•mm i i 2 

4_^oo-2-7x-;i/- l- [2- ( 1 -e^ -1H 

4- [2- (4-^DD-2-7iz;i/-lH-^yv" [4, 5-c] *J 
g >— 1 — -f - 1 -K^7y>*;^>8 tert-7*^;i/l. 2 0g 
© 1 , 2-y?DDi^> 1 2 ml igilfcKU . 2 ml £#D;iTs 

Sat 5 t fc o KJfcas* (3 v 7-d / w -;b t x * / *to z-Xffi 

ttJUfclSJlfciMlU 1. 2 4 g©ifijgS§flfc. / ^ y - ^fr ?>IfeI Lt, 
H£ 256-270 "C (#8?) ©&tfe*Sii£?# tz 0 
Ttmfttitm C 2Z H 22 C1N 5 -2CH 3 S0 3 H 

mmm c, 49.35 ; h, 5. is ; n, 11.99 
mmm c, 49.60 ; h, 5.11 ; n, 12.16 

3« 1 1 3 



1- [2- (4-^'jy;i/) xfM - [4, 
5-c] *J U> • m% 

4- [2- (4-7^7- 1H-^ [4, 5-c] 

ifjV] - 1 - fc^'J tert-7*^;H . 5 7 g fcjfrfb**ftftx 

^•;i/^4 0 ml ©ig-&%£. SfiT? 5RB8fll#Ufco tzKfcjta*.* 1 

0%zkSHb:J- h U>>A**»T?pH 1 0CM8U ttfll >T*«ffl Lfc. «& 

«6»fe|g'g*f§fco f§ ^ft£&B B B £Jtlb^l/>-/*y-,>l/(4 0 : 1-2 0 : 
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SUISSE LTs 243-244 °C CDfcfeHSB&fcfc. 
7C*»«fft C I7 H 21 N 5 -HC1 • 3/4H 2 0 
3£fi£ C, 59.12 ; H, 6.86; N, 20.28 
C, 59.10 ; H, 6.83; N, 20.30 



{MM 110-11 3©£Sfcft^T*; 



114-18 6CDik&®Zmtc< 



H 0~' 



(CH 2 )m s / 






R' 


B 


m 




114 


Ph 


H 


0 


*Sfe*SH(CICH 2 CH 2 CI-AcOEt) 

mp,253-256°C(#fi?) 

7tm#tii fit C 2I H )9 CIN 4 
SUfil C, 69.51; H, 5.28; N. 15.44 
USUI C, 69.29; H. 5.19; N, 15.27 


115 


H 


H 


1 


£&fefSH[i£&i£](MeOH-EtOH) 
mp,273-286°C(#fK) 
5tmfttifm C 16 H I7 CIN 4 -2HCI 
TOfit C. 51.42; H. 5.12; N, 14.99 
HS&il C. 51.47; H, 5.08; N, 14.85 


116 


Ph 


H 


1 


»fettft[7TjHI«|](MeOH) 
mp.268-271.5°C(#») 

C 22 H 2 , CIN 4 • 1 /2C 4 H 4 0 4 • 3/2H 2 0 
Sfwfit C. 62.40; H, 5.67; N, 12.13 
§!SHi C. 62.52; H, 5.28; N. 12.15 


117 


H 


H 


2 


SSfe*SI 3 B [&SH£](EtOH) 

mp.258-267°C(#«) 

3tm»fffilC 17 H 19 CIN 4 -HCI 

C, 58.13; H, 5.74; N, 15.95 
HSIfit C. 57.88; H, 5.46; N. 15.78 
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II[HJ:7;U;t-p Bft&i&] 










(MeOH-iso-Pr 2 0) 










mp,204-207.5°C 


118 


H 


CI 


2 


C l7 H )g CI 2 N 4 • CF 3 C0 2 H • 1 /4H 2 0 
aiSfit C, 48.78; H. 4.20; N, 11.98 
HHfii C, 48.76; H, 4.34; N, 11.89 



h O- ,c ^w r1 



mm 


R' 


R* 


m 




119 


OH 


CI 


2 


;&*lfe*Srai(CICH 2 CH 2 CI-MeOH) 

mp,240-245°C(#fl?) 

Ttmftffim C I7 H, 9 CIN 4 C-1/2H 2 0 
gtrafit C, 60.09; H, 5.93; N, 16.49 
H&fil C. 60.32; H, 5.72; N. 16.41 


120 


Me 


CI 


2 


?^?ife*S B a H [h'J7^PK^](EtOH) 
mp,201-202°C 

C 18 H 2I CIN 4 ■ CF 3 C0 2 H • 5/4H 2 0 
Sfrafil C, 51.62; H. 5.31; N, 12.04 
UStfil C, 51.82; H, 5.12; N. 12.22 


121 


CF 3 


CI 


2 


&fefg£[HJ:7;u;i-pfimi&](EtOH) 

mp,233-235°C 

TtmWSim c i8 h i8 cif 3 n 4 -cf 3 co 2 h 

aiifil C. 48.35; H. 3.85; N, 11.28 
H^filC. 48.31; H. 3.88; N. 11.21 


122 


Ph 


H 


2 


Hfe*S&[J&Sli&](EtOH) 
mp,191.5-192.5°C 
Ttmfttiim C 23 H 24 N 4 -2HCI-H 2 0 
Stall C, 61.74; H, 6.31; N, 12.52 
I 5U£ft C, 61.69; H, 6.51; N, 12.44 



81 



WO 00/09506 



PCT/JP99/04381 





















£](EtOH) 


123 


Ph 


CI 




mp,260-263°C(#fl?) 


3 


7tm#mm c 24 h 25 cin 4 -cf 3 co 2 h 

Ssftfit C, 60.17; H, 5.05; N, 10.80 
H&fS C, 59.94; H. 5.08; N. 10.80 



B rxx N 

W N R 2 



- 1 f 

Hit 


R 2 


B 


W 




124 


Me 


H 


CH 


fcfefSaDfiiftttKEtoH) 

mp,1 99-201 °C 

Ttmfttim C 24 H 26 N 4 -HCI-7/2H 2 0 
SLifefil C, 61.33; H. 7.29; N, 11.92 
HSMi C, 61.21; H, 7.26; N, 11.80 


125 


CI 


CI 


CH 


*8feSS a B H [HJ:7;u*pfimi£](M e oH) 

mp.249-255°C(#fi?) 

jtm'Atiim C 23 H 22 CI 2 N 4 -CF 3 C0 2 H 
Slifil C, 55.67; H. 4.30; N. 10.39 
H&fil C, 55.75; H. 4.00; N, 10.47 


126 


CI 


Me 


CH 


& fe«£t# B s B [HJ 7>U* □ gmi&KMeOH) 

mp.255-262°C(#fl?) 

Ttrnftttfe C 24 H„CIN 4 -CF 3 C0 2 H 
SUfii C. 60.17; H, 5.05; N, 10.80 
H&fi C, 59.95; H, 5.03; N, 10.79 


127 


CI 


MeO 


CH 


j&HfefSIKEtOH) 
mp.169-170°C 

Jtmfttiim C 24 H 25 CIN 4 0-1/2H 2 0 
Hiifii C, 67.05; H. 6.10; N, 13.03 
Hlfcfi C, 67.32; H. 6.06; N, 13.02 


128 


CI 


H 


N 


fcfe£S[HJt7JU;*-nWiMfc](MeOH) 

mp,260-268°C(##) 

Ttmfttiife C 22 H 22 CIN 5 -CF 3 C0 2 H 
Sliii C. 56.98; H. 4.58; N, 13.84 
USSfi! C, 56.76; H. 4.47; N, 13.82 
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~ Ph 

^ 1 N 



mm 
m 


R 2 


R 3 




129 


CI 


H 


&Sfe:?'jXA#J|(MeOH) 

mp,191-193°C 

Jtm^mm C 23 H 23 CIN 4 
gfHt C, 70.67; H, 5.93; N, 14.33 
HS&fil C, 70.70; H. 6.08; N, 14.28 


130 


CI 


HiO\ 


*Sfe$SH(AcOEt) 

mp,1 56.5-1 57.5°C 

TufH^Urfit C 2 ,H 23 CIN 4 
SUfit C, 70.67; H. 5.93; N, 14.33 
SUfcfil C, 70.64; H, 5.92; N, 14.21 


131 


CI 




&fe*SI!i(EtOH) 

mp,169-171°C 

5cf?l##rfi& C 22 H 21 CIN 4 0 
lii C. 67.26; H. 5.39; N, 14.26 
Hifcfit C, 67.31; H, 5.55; N, 14.32 


132 


CI 




(iso-PrOH) 
mp,158-163°C(ttfl?) 

C 23 H 24 CIN 5 ■ 2CF 3 C0 2 H • 3/2H 2 0 
S*fiHit C, 49.06; H, 4.42; N. 10.60 
HS&fil C, 49.04; H, 4.41; N, 10.73 


133 


Me 




&?ife*SJi.(AcOEt) 
mp.88-89°C 

5c^^«fiSC 24 H 27 N 5 -H 2 0 
SUfil C, 71.44; H, 7.24; N, 17.36 
Hl&fil C, 71.25; H, 7.23; N, 17.03 
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mm 
m 






134 




mp.261 -272^0 

C 22 H 21 CIN 4 • 1 /2C 4 H 4 0 4 - 5/2H 2 0 
SUffi C. 60.06; H, 5.88; N, 11.67 
HKfit C, 60.07; H. 5.89; N. 1 1.60 

itt£5tS [ ar ] 0 W : -12.0 (c=0.1. 

DMSO) 


135 


a 


N CI 


*fe^ a a H [h'J7JU^oK^](EtOH) 

mp,215-221°C(^ff?) 

7C^»«rfil C 23 H 27 CIN 4 -CF 3 C0 2 H 
Sfifit C, 59.00; H. 5.55; N, 1 1.01 
SlSlfi C, 58.85; H, 5.63; N, 11.05 


136 


a 


Ph 

X 


(MeOH-iso-PrOH) 

mp,225-232°C(#fl?) 

TcgHtffirtt C 22 H 25 CIN 4 -CF,C0 2 H 
SiaBiS C, 58.24; H, 5.29; N, 11.32 
Hifcli C, 58.09; H. 5.29; N, 11.32 


137 


HN \ 

o 


Ph 

N CI 


;jfc1§fe$Sia[HJ7;u*PBt&&](EtOH) 

mp,224-224.5°C 

C 2 ,H 21 CIN 4 S • CF 3 C0 2 H • 3/2H 2 0 
111 C. 51.35; H, 4.68; N. 10.41 
HSIffi C. 51.65; H. 4.32; N, 10.16 
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m 


R' 




138 


n-Bu 


ilfe^^(AcOEt) 
mp,130-131°C 
Ttmtttiife C 2I H 27 CIN 4 
SUfil C, 68.00; H, 7.34; N. 15.10 
C, 67.76; H, 7.59; N. 14.96 


139 


X) 


&fe& l f B [HJ7;M-P6tS£i&](EtOH) 
mp.ioy loy.o o 

C 23 H 29 CIN 4 ■ 3/2CF,C0 2 H ■ H 2 0 
Slifii C, 53.29; H, 5.59; N, 9.56 
HSHi C. 53.23; H, 5.33; N, 9.56 


140 


Bn 


$3H(AcOEt-iso-Pr 2 0) 

mp,230-234 o C(#f») 

Ttmftttm. C 24 H 25 CIN 4 -1/4H 2 0 
&!H£ C 70.40; H, 6.28; N, 13.68 
USSfi! C, 70.41; H, 6.27; N, 13.54 


141 




^Hfe*S B B H [^^>X;U7t-O^](Me0H) 

mp,196-207°C(#fl?) 

^ttflrfit C 25 H 25 CIN 4 -2CH 3 S0 3 H-H 2 0 
Strait C, 51.71; H, 5.62; N. 8.93 
HiHI C. 51.59; H, 5.42; N, 8.87 
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R' 

ri 



mm 


R' 




142 




*8fe^^[7T;U^](MeOH) 

mp T 224-229°C(#fl?) 

Tbm'Atirm C 24 H 25 CIN 4 -C 4 H 4 0 4 -H 2 0 
SHii C. 62.39; H, 5.80; N, 10.39 
HSfcfil C. 62.46; H, 5.51; N, 10.42 


143 


XJ 


fcfettft[7TjHM](EtOH) 

mp,21 3.5-21 6°C(#fl?) 

TtmfttiT®. C 24 H I5 CIN 4 0 -C 4 H 4 0 4 -1/4H 2 0 
Sin fit C, 62.10; H, 5.49; N, 10.35 
HSifi! C, 61.94; H. 5.45; N, 10.30 


144 




Mfe$£J|[HJ7;M-P6t8li&] 

(MeOH-iso-Pr 2 0) 
mp.253-257°C(#fl?) 

C 24 H 25 CIN 4 S-CF,C0 2 H-1/2H 2 0 
SUfil C. 55.76; H, 4.86; N. 10.00 
HIUS C. 55.67; H. 4.59; N, 9.99 


145 


Me 

XT 0 


HfefSft [MJ P MttKEtOH) 

mp,218-225°C(#fl¥) 

Ttmfttitfc C 24 H 2S CIN 4 OS-CF 3 C0 2 H 
JMfnfil C, 55.07; H, 4.62; N, 9.88 
HHfit C, 54.91; H. 4.69; N, 9.77 


146 


ST 


&fe*S,l[HJ7A,*Pft&£](MeOH) 

mp,270-277°C(#«) 

5tm#VT®. C 24 H 25 CIN 4 O 2 S-CF 3 C0 2 H 
Stnfit C, 53.56; H, 4.49; N, 9.61 
H®{£ C, 53.51; H, 4.50; N. 9.62 
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mm 
m 


R' 




147 




mp.192-198°C(#fl|) 

7C2?t##rfi£ C 23 H 22 CIFN 4 -C 4 H 4 0 4 -H 2 0 
SimHi C. 59.72; H, 5.20; N, 10.32 
lit C. 59.81; H, 5.07; N, 10.33 


148 


XX, 


*s n [ 7 v )i m 

J£](MeOH-iso-PrOH) 

mp.184-187°C(#f£) 

Ttmfttixfe C„H 22 CIFN 4 -C 4 H 4 0 4 -H 2 0 
MtrntiM. C. 59.72; H, 5.20; N, 10.32 
HHfil C. 60.00; H. 4.91; N, 10.34 


149 


xx 


£!fe& H B B [:7^;U&i&J(MeOH) 

5tiH##Hii C 23 H 22 CIFN 4 -C 4 H 4 0 4 -H 2 0 
Strafit C. 59.72; H, 5.20; N. 10.32 
fIS&fl G. 59.53; H, 4.92; N, 10.41 


150 


F 


ISfelSB B B [hU7;^0^^](EtOH) 
mp.260-263°C(#8¥) 
7El*t##r1i C 23 H l9 CIF 4 N 4 -CF 3 C0 2 H-H 2 0 
SUfil C. 50.47; H, 3.73; N. 9.42 
C. 50.33; H, 3.53; N, 9.51 


151 


F 


ISfe^ll[hU^;U^DglFK^](MeOH) 

mp.259-26rc(^) 

Ttm^mm C 23 H t8 CIF 5 N 4 -CF 3 C0 2 H 
gfrafil C. 50.48; H, 3.22; N, 9.42 
H&fil C. 50.28; H, 3.28; N, 9.46 
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Hi Mi 

m 


R' 




152 


JO 


«Sfe*S,P B [p<$>X^*>i£i£KEtOH) 

mp,195-202°C(#fl¥) 

7C*#*Tut C 22 H 22 CIN 5 -CH 3 S0 3 H-5/4H 2 0 

H&fit C, 54.13; H. 5.45: N, 13.63 


153 




&fe&Bl.[:7V;U&&](MeOH-EtOH) 
mp.181-185.5°C(#fl¥) 
TtmMStm C 22 H 22 CIN s -C 4 H 4 0 4 -H 2 0 

J&s&Ji& n 17* M R 17- N 11 11 

H&fit C, 59.37; H, 5.11; N. 13.37 


154 




i£](EtOH) 

mp,197.5-204°C(#fl?) 

7C*#*T»* C 22 H 22 CIN S -CF 3 C0 2 H-1/4H 2 0 
Slifil C, 56.47; H, 4.64; N. 13.72 
HS&fil C, 56.45; H, 4.58; N, 13.72 


155 




mp,250-255°C(#fl?) 

Ttmftttm C 2S H 27 CIN 4 -CF 3 C0 2 H 
Slmii C 64.08; H. 4.86; N. 9.64 
HSInl C. 63.81; H, 4.92; N, 9.63 


156 


xr 


*8fefSla[HJ7;U*PftB$&](EtOH) 
mp,1 44.5-1 45.5°C 

C 29 H 2J CIN 4 0 • CF 3 C0 2 H • 3/2H 2 0 
SSnfil C. 59.66; H, 5.01; N. 8.98 
H&fil C. 59.44; H, 4.71; N, 9.04 
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#1 


R' 




ID/ 


iTY CF3 
XJ 


mp.174-175°C 

C 24 H 22 CIF 3 N 4 • CF 3 C0 2 H - 5/4H 2 0 
Salfit C. 52.44; H. 4.32; N, 9.41 
Hlfcfit C. 52.54; H, 4.19; N, 9.53 


158 


P 


&fe*s B B B [HJ:7;u*PSt&i&:i(MeOH) 

mp.231-241°C(#$) 

7El*§##rfii C 21 H 21 CIN 4 0-CF 3 C0 2 H-1/2H 2 0 
Hirafil C. 54.82; H, 4.60; N, 11.12 
HSIfit C, 54.73; H, 4.42; N, 11.21 


159 


P 

/ 


&fe& B a a [HJ3>;u*n6t&£](EtOH) 

mp.256-26rc(#fl?) 

SHIttflHi C 2 ,H 21 CIN 4 S-CF 3 C0 2 H-1/4H 2 0 
Siifit C, 53.59; H. 4.40; N, 10.87 
HSIfit C, 53.53; H, 4.33; N, 10.90 


160 


h 


mp.270-273°C(#fg) 

vtm^Mrm C 20 H 2 ,CIN 6 -CF 3 C0 2 H-1/2H 2 0 
gfifit C, 52.44; H. 4.60; N, 16.68 
H&fit C, 52.15; H. 4.74; N, 16.95 


161 




J£](EtOH-Et 2 0) 
mp.203-203.5°C 

7cfSt##rfit C 20 H 20 CIN 5 S-CF 3 CO 2 H 
SUfit C 51.61; H, 4.13; N. 13.68 
H^fit C, 51.48; H. 4.22; N, 13.52 
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mm. 
m 


R' 




162 


^5s. ^F 


»Jlfettft[ttiittl(i«o-PrOH) 

mp,245-249°C(tt#) 

5c^»«fii C 24 H 25 FN 4 -2HCI-3/4H 2 0 
Stnfil C, 60.70; H, 6.05; N. 1 1 .80 
H&fe C. 60.81; H. 5.93; N, 11.72 


163 


F 
1 

F 


&fef£.II[i&S£i&](EtOH) 

NMR T^HU 5(DMSO-d s )ppm:1.30-1.40(2H. 

m),1 .55-1 .70(1 H,m).1 .70-1 .80(4H,m),2.65-2.80(2 

H.m),3.10-3.25(2H.m),3.17(3H,s).4.73(2H.t,J=7.5 

Hz),7.97(1 H,t, J=7.5Hz),8.04(1 H.t. J=7.5Hz),8.55- 

8.65(2H,m),8.84(1 H,brs),9.06(1 H.brs) 


164 


JO 


;jfc*ife*S.H(AcOEt) 

mp.176-177.5°C 

TcfftSMJffil C 23 H 25 N 5 
Wmfe 0, 74.36; H, 6.78; N. 18.85 
H&fit C, 74.09; H, 6.90; N, 18.69 


165 


xr 


*8fe*SH[&i£&](MeOH-iso-PrOH) 
mp,300°CJil± 

Ttmfttiim C 25 H 25 F,N 4 -2HCI-1/2H 2 0 
3!Hi C 57.70; H, 5.42; N, 10.77 
mmfe C. 57.72; H, 5.12; N, 10.79 


166 


p 


^Hfe^aliOso-PrOH) 

mp,166-167°C 

5cm»ffifilC 22 H 24 N 4 0-H 2 0 
Sim it C. 69.82; H, 6.92; N. 14.80 
H&fil C. 69.53; H, 6.97; N. 14.59 



WO 00/09506 
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mm 
m 


R' 




167 


HN 7 

h 


*ife8S[«I*itt(EtOH) 

mp.218-219°C 

7C*#« Cj.H^Ne^HCI 
SlffliS C. 53.68; H, 5.79; N, 17.89 
H&fil C. 53.63; H, 6.01; N, 17.89 


168 


p 


&ftfe£ H B B [mg|i&](MeOH) 

mp,293-298°C(#fl?) 

Ttmtttiife C 21 H 23 N 5 S-2HCI-H 2 0 
Slrafit C, 53.84; H, 5.81; N, 14.95 
Hgjfit C, 53.59; H, 5.71; N. 14.82 


169 


p 


Sftllfe«fi[ttiltt](EtOH) 
mp,196-199°C 

Ttmftmm C 22 H 24 N 4 S-2HCI-3H 2 0 
SHtfil C, 52.48; H, 6.41; N, 11.13 
H&fil C, 52.44; H, 6.68; N, 11.13 


170 


p 

/ Me 


gfc n fe 33 S [ h 'J 7 JU * □ it il 

i&](EtOH) 

mp.228-229°C 

C 23 H 26 N 4 S ■ 3/2CF,C0 2 H • 1 /2H 2 0 
III C, 54.73; H, 5.03; N, 9.82 
UStfiS C. 54.46; H. 4.91; N, 10.00 


171 


Me 

p 


aEitfefSftMIMLKEtOH) 

mp,274-277°C(#fl?) 

Ttmfttiim C 23 H 26 N 4 S-2HCI-5/4H 2 0 
Slifflfil C, 56.84; H, 6.33; N, 11.53 
HSHi C, 56.79; H, 6.11; N. 11.51 
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R 1 



mm 
m 


R' 


R 2 


nutans 


Alt 


o 

/ Me 




mp.189-190°C 

Tf^-^ifrfit C H CIN.S-3/2CF,CO,H 
SUfiS C, 51.59; H, 4.24; N, 9.63 
Hg&fit C, 51.54; H, 4.29; N, 9.65 


1/3 


Me 

P 




&fe&J|[HJ:7/U*PBm£](EtOH) 
mp,194-195°C 

Slifil C, 53.16; H, 4.42; N, 10.12 
USHS C. 53.18; H. 4.39; N, 10.39 


174 




Me 


mp,245.5-246.5°C 

Ttm^m C 22 H 25 N 5 -2HCI-3/2H 2 0 
lit C. 57.52; H, 6.58; N, 15.24 
USUI C. 57.65; H, 6.33; N, 15.23 


175 




Me 


mp,224-225°C 

Ttmftmm C 23 H 27 N 5 -2HCI-5/2H 2 0 
SUfil C. 56.21; H, 6.97; N, 14.25 
HSfcfil C 55.95; H, 6.70; N, 14.23 


176 


H 




& ? 'J X A # .I [ HJ 7 O 
«] 

(EtOH-iso-Pr 2 0) 

mp.1 89.5-1 92.5°C 

Ttmfttif fit C 23 H 23 FN 4 0-CF 3 C0 2 H 
Slifil C, 59.52; H, 4.80; N, 11.11 
Hifcfit C, 59.41; H. 4.89; N, 11.16 
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m 


R 2 


1 SJ IJL \ 1 J TM t)D /U *VT* I 


177 


OPh 


M fe *£ H [ h 'J ^ JU * a ft H 

J&](EtOH) 
mp.21 4.5-21 5.5°C 

C 29 H 28 N 4 0 • CF,C0 2 H - 1 /2H 2 0 
SHH C, 65.14; H. 5.29; N, 9.80 
HSHt C. 65.40; H, 5.07; N, 9.85 


178 


NHPh 


*Sfe*SJI(MeOH~iso-PrOH) 

mp,191-194°C 

7Cf*l##f fit C 29 H 29 N S 
Strafil C, 77.82; H, 6.53; N. 15.65 
Hg&fil C, 77.76; H. 6.59; N. 15.56 


179 


NHMe 


SftftfefSSCttlMMGso-PrOH) | 
mp,209-210°C 

7clt##rfii C 2 «H 27 N 5 -2HCI-7/4H 2 0 
Sliffi C, 58.83; H, 6.69; N, 14.29 
C. 58.88; H, 6.51; N, 14.13 


180 


NMe 2 


»fe*£HH£»i£KMeOH) 
mp,205-206.5°C 

Ttmfttfm. C 25 H 29 N 5 -2HCI-5/2H 2 0 
Slifil C. 58.02; H, 7.01; N, 13.53 
III C. 58.01; H, 7.02: N, 13.50 


181 


H 


*ife«a[ttiHM(EtOH) 
mp,210-212°C 

Ttmfttiim C 26 H 29 N 5 -2HCI-H 2 0 
SUfil C, 62.15; H, 6.62; N, 13.94 
USSfit C, 61.99; H, 6.44; N, 13.85 
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mm 

m ; 


R 2 




1 Q9 


MHRn 


*Sfe^ H a B [i£K^](iso-PrOH) 
mp,244-245°C 

3*iH£ C. 65.75; H, 6.35; N. 12.78 
USHI C, 65.81; H, 6.13; N, 12.68 


1 oo 
1 oo 




amfessraiMtKEtoH) 

mp,190-193°C 

^^^ifffi ohm • inn • 9H n 
lit C, 57.29; H. 6.13; N, 13.82 
H&fit C, 57.46; H, 5.98; N, 13.77 


184 




$Hfe*SH[i£i£iI](EtOH) 
mp,231.5-232°C 

TE^^^tAI C,.H«N c -3HCI-3/4H,0 
SUfil C. 58.23; H, 6.72; N, 14.55 
HSIffl C 58.12; H. 6.93; N. 14.46 


185 




*fe*M*S[ttB£]<EtOH) 
mp.187-189°C 

TulStttflffil C„H„N 5 -2HCI-3/4H 2 0 
Sltfil C. 63.93; H. 6.99; N. 13.31 
HSfcfil C, 64.05; H. 6.93; N, 13.32 


186 




&Sfe£&[i£&«](EtOH-iso-PrOH) 
mp,194-195°C 

Ttmfttiifc C 27 H 31 N 5 0-2HCI-3/2H 2 0 
lit C, 59.89; H, 6.70; N. 12.93 
H&fil C. 59.72; H, 6.64; N, 12.85 



%m>m 1 8 7 

1- [2 - (N-n-yf-;i/-4-f^'J xf-;i>] -4-^no-lH- 
4-^od-1- [2 - (4-t^'Jy» if-JP] - 1 H--T S *V [4, 

5-c] *yj> • h >j7;i/*Dfftii. 2 0gavs8*y7A0. 77g 
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©N, N-WfMM7; K6 ml Sfflfft+tgaTs n-7*f-;i/ 0 . 3 

o mi £»tu smmmftLtzofri&m&mz 1 0%*^^ h u ^a*^* 

it*»?>BieSUTH 1 4 4-1 5 8*C©JRfe|gS*^fc. 
^fUMfi C 21 H 27 C1N 4 - 2HC1 • 1/2H 2 0 

mmm C, 55.70 ; H, 6.68; N, 12.37 

III C, 55.80 ; H, 6.65; N, 12.44 

mum 1 8 8 

1- [2- (N-T-bf-^- 4 - tr^'J xfji/] -4-^on-lH- 
-Y 5. [4 , 5-c] *J U> 

4-^UD-l - [2 - (4-h-^U SW) xfjb] - lH-'f ^ #*V* [4, 
5 - c] *J U > • h V 7;i/^-DSggigO . 6 0 gCK'J v>4 ml Jgft+tx M 
7kft&2 ml ^DXT, gfiT HSISllftLfco EMl^SiU V 

rDkVbx-T^»uT0. 4 5 goifies$sfc. jg<t*f-i/>J:sM 

V 7*D t!;vx-f ^CDliifP ?>SigI IT, il£ 1 8 3~ 1 8 6 . 5°C©&£*£ 

7G*#*flB C 19 H 21 C1N 4 0 
SUM C, 63.95 ; H, 5.93; N, 15.70 
H&fig C, 63.81 ; H, 5.87; N, 15.61 

mum I 8 7Xtfl 8 8®^!:toT, 1 8 9- 1 9 4©lb£t)£f# 
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B 3 -(CH 2 ) m . N ^ 
B> - 1 




m 


R' 


B 


R 3 


m 




a on 

189 


Ph 


M 




o 
L 


*Ifet8ft<iso-PrOH) 
mp.167-168°C 

Stftfil C, 71.19; H, 6.22; N, 13.84 
HSfcfil C. 71.00; H. 6.18; N, 13.56 


1 Qn 


H 
1 1 


CI 




2 


fcfefcfiCiSBttKEtOH) 

mp,235-246°C(#f$?) 

5c^##rfit C„H„CI,N.-HCI-1/4H 2 0 
Sinfil C, 60.01; H, 5.35; N, 11.66 
HSfcfil C. 60.01; H, 5.62; N, 11.67 


191 


H 


H 


BnN'^ s i 


1 


«Sfe^ B a a [^^](EtOH) 

mp,248-257°C(#fl?) 

TcJStttflffit C 23 H 23 CIN 4 -HCI-1/4H 2 0 
Stnfil C, 63.96; H. 5.72; N. 12.97 
HSfcfil C. 63.98; H. 5.80; N. 1 2.93 


192 


Ph 


H 




2 


fStfe*SH(CH 2 CI 2 -iso-Pr 2 0) 
mp.1 54.5-1 60°C 

7cHt##r1i C 25 H 25 CIN 4 0-1/8H 2 0 
SUfiS C, 69.00; H, 5.85; N. 12.87 
HSifit C 68.78; H, 5.78; N. 12.71 
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mm 
m 


R 3 


m 




193 




1 


£$fe£SII[i&&l£](MeOH-iso-Pr 2 0) 

mp,269-280°C(#fi?) 

TtmMfrm C 23 H 24 N 4 .2HCI-3/4H 2 0 
Hi C, 62.37; H, 6.26; N, 12.65 
HSfctl C. 62.36; H, 6.45; N, 12.60 
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2 


*&fe&ll[:i£&i&3(MeOH-iso-Pr 2 0) 

mp.150-156°C(#fl¥) 

Timfttiim C 24 H 26 N 4 -2HCI-1/2H 2 0 
Siraii C, 63.71; H. 6.46; N, 12.38 
HSMfi C. 63.90; H, 6.68; N, 12.11 



mm 1 9 5 

4-/7DP-1- [2- [N- (4 -7 )l-tn? - 4 - £ 

xf;i/] -lH-'f^'v [4, 5-c] *J U > 

4-^nn-l- [2- (4-f^U^;u) x?-;i/] -1H-^^^; [4, 
5-c]*y'J>-h'J7;WoSi8lgO. SOgSOT^'J^AO. 32g 
©N, N-y^f»A7^ h*2 ml HUStt+CMTs i|ftp-7JWD^> 
-fe'>X;i/*-;i/0. 2 3 g©N, N-y/fM^A7; K 3 ml ?&?t£?$TLT 

5 B#p H im# tfco s^s-^tit i o %7ki?ib^- h x ) t> ^mm^m^x phio 

mfrt>m%i^BLT. Ml 7 5-1 7 8. 5°C(Dm&1£M>Zmtzo 

nmfrmm c 23 h 22 cifn 4 o 2 s • 

MUM C, 58.41 ; H, 4.69; N, 11.85 
ft&ffi C, 58.43 ; H, 4.52 ; N , 11.88 
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mm 1 9 6 

l- [2- (N-/^>x;i/*-;i'-4-t:^ i ;^;i') x^;v] -4-7x; 

**s- 1H--T [4, 5-c]*>"J> 

4-7iy^y- l-[2-(4-^^';^;i/)x^;H- lH-^f ^^;[4, 
5-c] U> • h'J7WD»»ttl. OOgMF'ii^^^O. 5 
7 ml ©JSfl^?-l/>l 0 ml JgiftfcgfiTx iSfb/ * ^^-^O . 1 6 ml 

${fc£x gmx^i/TrEHb^-tK i/if;n-r;^^lt, o. 8 0g©i 
&l£ll£f#fco Sft^ f b > hStxf j^Sii) 1 B^b b b L t > 7 3. 

5-17 6 c C0fcte*£H£$fco 
tc*^«t^ C 24 H 26 N 4 0 3 S 

111 C, 63.98 ; H, 5.82; N, 12.44 

mm. C, 64.01 ; H, 5.96 ; N, 12.28 

iwj 1 9 6 (Dfimz'&ix, mnm 197-199 coit&wzmtzo 
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R A 




197 


Ts 


*Sfe*SH(AcOEt-iso-Pr 2 0) 
mp.201.5-202°C 
7tmfttii C 30 H 30 N 4 O 3 S 
&§Hi C. 68.42; H. 5.74; N, 10.64 

^SRIIM Do. 40, n, D.oo, IM, lU.Oo 
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Et0 2 C 


»fe&H(AcOEt-iso-Pr 2 0) 

mp,132-133t 

Tcffttfjfr fit C 26 H 28 N 4 0 3 
SUrafit C, 70.25; H. 6.35; N, 12.60 
H&1S C, 70.13; H, 6.34; N, 12.50 
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Bn0 2 C 


NMR T^MU <5 (CDCI 3 )ppm:1 .31(2H,brs),1 .50-1 .70(1H 
,m).1 .78(2H,brs),2.00(2H,q, J=7.5Hz).2.81 (2H,brs).4.23(2H 
.brs),4.63(2H.tJ=7.5Hz),5.13(2H,s),7.25(1H,t,J=7Hz),7.30 
-7.40(5H,m),7.39(2H,d,J=7Hz),7.44(2H.t,J=7Hz),7.50(1H. 
td,J=8.5,1Hz),7.57(1H.td,J=8.5,1Hz),7.90(1H,dd,J=8.5,1H 
z).7.94(1H,s),8.04(1H,dd,J=8.5,1Hz) 
IRX^HUvOiq.) cm ':1698 
TXX^Mo m/z:506(NT) 



ftfiftftl 2 0 0 

4- [2- (4-7^y-lH-^^V [4, 5-c] *>'J>- 1— fflO 

4-7* y - 1 - [2 - (4 - fc'^U $;;i/) x^;i/] - 1 H->f [4 , 

5-c] *;ij>0. 5 Ogil^fM VttS/7±— hO. 37g©i&{b.*f- 
1/ > 1 0 ml SStt&H'C 1 ISISHtffbfc&N .«fffiUfc*gS*«8lUT 0.56 
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16-21 8"CCDft&fe*£il£#fco 
yiXftmm C 19 H 24 N 6 S • 1/2H 2 0 

C, 60.45 ; H,6.67; N, 22.26 
H^ffi C, 60.79 ; H,6.66; N, 21.97 

mMM2 0 OC^fiStc^oTs fmm2 0 l©fb£tl£l#fco 
fSlfcfiW 2 0 1 

4- [2- (4-^DD-2-7i-;i/-lHH [4, 5-c] 

m& : 2 1 5-2 2 0°C (#8?) 

nrnftrnm c 25 h 26 cin 5 s 

C, 64.71 ; H, 5.65; N, 15.09 
•mm C, 64.80 ; H, 5.62; N, 14.96 

mm 202 

i- [2- ( l -T^^y -4-e^u^;i/) xf;i/] -4-700-2-7 

i-^-lH-^fV [4, 5-c] *>"J>-JS&ffi 

4-^DD-2-7i-ib-l- [2- (4-^'Jyil/) - 1 H- 

-f^yv*[4, 5-c]*7U>0. 7 5g, lH-C7\;-;i/-l-*^* 
S/T^ v> -fi&JSO . 40gMh'JiW5>0. 3 9 ml ON, N-v^ 
f;i/^;i/A7; h* 5 ml J&ttfc^fiT- 1 9^«tf Lfco EJi&ift£iMBU 

s-jupzmm^T, m&2 1 0-2 7 3°c ©&tfe*£r a £f#fco 

TtfS^flrffi C 24 H 25 C1N 6 - HCl • 1/2H 2 0 
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mmm C, 60.25 ; H, 5.69; N, 17.57 
%mU C, 60.47 ; H, 5.61; N, 17.36 

^JK*^A^I#tM^$'J LTs y ** • ^ U >v± 1000 {JiC-- 
7,9 A/S) £ 1 7 0//1 ^^-r^7"7X^>y^5£M*^^:lDl^^5 0 ml^L 
tzo ZixP^^mshL^mB (PBMC : Peripheral Blood Mononuclear Cell ) £ 
LeucoPREP™ (Becton Dickinson) kiXmmL, 2 mM L-?*;i/* 5 

y (Life Technologies ) N 2. 5 U/ml 'J >- 2 . 5 g/ml X h 1/ 7" 

r^^>>?£$ (Life Technologies) U 1 0 % i £JJ&jJEifii7« (Intergen 

Company) £MLfc RPMI-1640 igife (BTkS^flSSMt) IB^lx 

1 0 6 <@/ml i:^^ct9t3ig»Lfeo 

Wlb^ttMB^TK^^^^^X^^^ri/ Ffc^l^ 0.1 MfemfcX' 20 

m~ i o-'McDm&mmxumLtco 

ftcDigifc*© PBMC £ 180//1 m\lLtz9 6ft (TO) Micro Test III™ tissue 
culture plate(Becton Dickinson) «tS#ffl7*l/- M:U g/ml <D 'J 
1t^7^h' (LPS) £ 1 0#1 mnLtzo ?(D3 Ofr'ik, gfc 1 Oul 

Tn 5%-mit>mmmmmz&^x 3 7°c-e 1 6osp B ^ >*^- h tto 

4. ^TNF -rrH.MI.-l fl^ffg 
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MNF-aiitML- l^^ILfco 96^ (?7*)l) W4>?u949 

-yis-htubWLtzmyj ykj >wt (-turn*-) £A*u >7t 

V y mm DAKO ) £ AftfgfeSffc £ ^ t tz o 1 SMf £ f?lt L 

x;i/© 4 5 0 ni t©P&^K^ M-Vmax w TOo7l/-h'J 
(Molecular Devices) L tz* V J h >©I*litiV7 F^x7 
Softmax TH (Molecular Devices) "ClMU-fr-f h*-f > WSSJUTffiofcH 

F - a (END0GEN) , * 'J ^ d -t;i"> t^^^t MNF-a (Pharma 
Biotechnologie Hannover), ^)\s**cl/ MUteunfc^V* I gG(Jackson 
ImmunoRes. Labs.), Wx. t h T N F - a( INTERGEN)£*tt**U 

^Hfit ML-1 /J(Cistron) H U * D — t y yirt t h I L - 1 /? 
(Biogenesis), HR PfS-a o/^Jn^^r I g G(Chemicon International), fcl&x. 
tML-1 £(R&D Systems) fc-fcftetU HifctrEft&Vlft-Mttffl 

h*-f>0^itiofc^$ (%) -e^tfec 
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1 t HBIBt:*»4TNF-aOtell*f^ffl 



its® 
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m © is m 

1. jfco-ftS; 




f 'J 1 1 * L < liiai©Iil^^ IT * i ^7 U -;i/S^S Ls R 

'ttTk^Ji-?, T)i*)im, nutf>w* t ?m&, ifla*)b<(±2f@®^ma^ 

U R'^HtftCK^U^y^sa-r*^ R 1 ^R 2 ©'i>&< 
JBC^T'fcfc&Oo ) 

■e wSft* 1 H - <f ^ *V £ U v >iM(Mtk Xtt* ©i&o 
2. &©-j&5$ 

(CH 2 )„ J_ 
R 4 

U'K R 'ft*****, lffli*»b<ttS[«ffl©iB«I^WLTt«tV^ 

u ;mxtt iffl% l < mm©m&S££ lt & u u r 

I ttzk*EH 1 , Aoyvg^, Tk^S, Hifcu<fc±2ffl©«Si*£ 
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3. A3i^>Hf>«Xi±f-*7x>^Tf*4»*©ttH»l«xa:!ll29ltIB 
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